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Germany: Microwaves Used to Improve Materials 
Processes 

95P60006A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German 12 Oct 94 p 8 


{Unattributed article: “‘Karlsruhe Nuclear Research 
Center: Even Heating Assures Uniform Material Quality” ] 


{[FBIS Translated Text] The Karlsruhe Nuclear Research 
Center [KfK] has developed a process technique that 
permits nicrowaves to be used effectively in materials 
processing technology. Such gyrotron devices represent a 
new step in the development of dielectric heating sys- 
tems, reports the research institute. Microwave heating 
systems offer advantages in the processing of wood, 
plastics, rubber, textiles, foods, and other dielectric 
materials because of their speed and efficiency. 


Unlike conventional heating techniques with slow heat 
conduction from the heated surfaces to the interior of the 
material, microwaves generate heat uniformly 
throughout the material. Because of this not only pro- 
cessing times, but also energy requirements, are reduced 
by one tc two orders of magnitude. 


The higher 30-gigahertz frequency of the millimeter 
waves of gyrotron tubes has expanded appreciably the 
spectrum of processabie materials and types of pro- 
cessing, compared to [that possible with} commercial 
magnetron frequencies of 0.915 and 2.45 gigahertz. The 
increase of energy absorption with frequency permits 
effective heating of even materials with low microwave 
absorptivity, explains the KfK (Coordination Office for 
Technology Transfer, Box 3640, 76021 Karlsruhe). 
Therefore, it 1s also possible to sinter oxide and nonoxide 
commercial ceramics without microwave-absorbing 
additives or other devices to aid heating. 


Millimeter waves permit the construction of high-quality 
multimode resonators, with a high ratio of size to wave- 
length and a resulting high field homogeneity. With that 
both small and large material specimens can be heated 
rapidly and above all uniformly. This is the decisive 
factor for uniform material quality, says KfK. 


The short wavelength makes it possible to focus the 
gyrotron radiation on a one square centimeter spot, 
which makes possible a multiplicity of new processes, 
including glazing, the manufacture of polymer, ceramic, 
and metallic composites, fabrication of semiconductors, 
as well as high-temperqture processing of metals and 
alloys. 


Germany: Max Planck Institute for Metal Research 
Profiled 

95W’S0037A Stuttgart BILD DER WISSENSCHAFT 
in German Nov 94 pp 108-109 


[Interview with Prof. Fritz Aldinger, director, Max 
Planck Institute for Metal Research, Stuttgart, full pro- 
fessor, Stuttgart University, head since this summer of 
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the Powder Metallurgy Laboratory, which has 130 staff 
members; trained as chemist and metallurgist (born 
1941), worked in industry for 15 years, last as head of 
central research at Hoechst AG; accepted professorship 
at Stuttgart in 1992; by Wolfgang Hess; place and date 
not given; under the rubric “Research & Management”: 
“Non-Utility, No Way! The Max Planck Institute for 
Metal Research is Seeking the Challenge of Practical 
Application’; first paragraph is an introduction| 


[FBIS Translated Text] The Max Planck Society 1s 
regarded as a bastion of pure basic research. Prof. Fritz 
Aldinger proves that this sweeping judgment is untrue 
with the example of the Stuttgart Powder Metallurgy 
Laboratory. 


Hess: Max Planck scientists are deep into basic research 
and are not very mindful of industrial applications for 
their knowledge. That is at least what I hear again and 
again. Is this purism still in tune with the times? 


Aldinger: This question is aimed into the air as far as our 
Institute for Metal Research is concerned. Metal 
research is not possible without reference to concrete 
applications. Whoever does research on this subject 
wants to make something useful. 


Hess: Then can you also conceive of Max Planck Insti- 
tutes’ being financed to a great extent through industrial 
contracts? 


Aldinger: That is already a fact. The research in our 
Powder Metallurgy Laboratory is being financed more 
than 60 percent from third-party funds. And at least half 
of these projects are running with the participation of 
industry. However, with this we are in the lead alone 
within the Max Planck Society. 


Hess: Industry wants results fast. But basic research, by 
contrast, has a long-term orientation. How are you 
dealing with this dichotomy? 


Aldinger: If we are working with an applications orien- 
tation it far from means that we are running after 
short-term solutions to problems. In order to understand 
a material the basic mechanisms simply have to be 
studied. Though the gasoline-saving and exhaust- 
gas-reducing silicon nitride ceramic valve, for example, 
has already been used in isolated cases in engines, there 
are still basic questions that have to be settled before 
engine manufacturers go into mass production with it. 


Hess: Indeed, there has been talk about silicon nitride 
ceramic valves already for years now. When will the 
breakthrough come? 


Aldinger: As things look, Daimler-Benz will begin mass 
production in 1998. The development is based essen- 
tially on the collaboration with the Powder Metallurgy 
Laboratory of the one-time four companies Daimler- 
Benz, Hoechst, Bayer and MTU [Motor and Turbine 
Union, Inc.] and has been supported by the Federal 
Ministry for Research and Technology. 
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Hess: Japanese basic researchers always have the goal— 
as you obviously do too, Professor Aldinger—of putting 
their work into a product. This way of thinking is worthy 
of note and is certainly not shared by all your colleagues 
in basic research. 


Aldinger: But it is interesting that there is a strong 
movement in Japan to establish there, too, basic research 
according to the Max Planck Society model. So what we 
basic researchers are doing cannot be so ivory-tower. For 
this reason I think that the close intermeshing of insti- 
tutes and industry is rather less research’s debt to be paid 
at industry’s doorstep than industry’s debt to be dis- 
charged at research’s doorstep. Japanese companies 
watch the research scene considerably more meticulously 
than German companies do. 


Hess: Are you passing the buck back io industry? 


Aldinger: They can implant ever so often in a 
researcher's mind the fact that he ought to sell his things 
better. I think that because of that he will present his 
discoveries better to the industry man. Ever so many 
conversations are of no help if the latter does not take 
note of what appears in the journals on the subject. 
Besides, industry is reducing its research competence 
these days. Research departments are being weakened or 
even phased out. And—as the third thing— 
short-term-result-thinking is spreading in our industry 
too, as it is in the U.S. This is in contrast to Japan, where 
it is precisely long-term thinking that they are banking 
on. Whoever wants to be successful in basic research 
needs time. 


Hess: Please name for us a few research results from your 
institute that have been a help to industry in past years. 


Aldinger: The basic work on the development of the 
ceramic valve is certainly first and foremost. Further- 
more, the Powder Metallurgy Laboratory under my 
predecessor, Prof. Gunter Petzow, who became an emer- 
itus a few months ago, investigated new magnetic mate- 
rials—neodymium-iron-boron alloys, for example—by 
means of which small electric motors become more 
efficient. A third example is our work on the improve- 
ment of high-tech cutting materials. 


Hess: If you are studying such interesting things, one 
should think that the Japanese are knocking on your 
laboratory's door. 


Aldinger: Actually, we are one of the institutes that for a 
short time have on the premises a project financed with 
Japanese money. I look upon this as international recog- 
nition of our level of research. 


Hess: What sort of project is this? 
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Aldinger: It concerns a totally new approach, whereby, 
starting with organometallic compounds, one arrives at 
an inorganic material through pyrolysis. For instance, 
boron-containing silazanes can react to form silicon- 
boron-carbon-nitrogen ceramics that are stable to far 
above 2000°C. 


Hess: What does that mean? 


Aldinger: Production becomes simpler because of the 
polymeric state of the starting material, and because of 
the pyrolysis one comes down from the high and energy- 
costly sintering temperatures: Instead of with the usual 
more than 1800°C, we manage with 500° to 1000°. 
Furthermore, in this way new amorphous materials can 
be found that have interesting properties different from 
those of the conventional crystalline materials. 


Hess: And your scientific findings are flowing secretly 
and quietly off to Japan? 


Aldinger: It is worthy of note in this yen-financed project 
how little influence the Japanese financial backer, New 
Energy and Industry Technology Development Organi- 
zation of Nagoya, is exerting on us. Loosely speaking, we 
can do with the money what we want. 


Hess: How has the patent question been settled with the 
institute in Nagoya in your project? 


Aldinger: No special arrangement has been made here. 
What we take a patent out on belongs to us. 


Hess: Fewer and fewer people understa.'d what indi- 
vidual scientists are really working on. Basic researchers 
have it particularly tough. What are you doing in order to 
make your work understandable? 


Aldinger: Open-house days and popular-science articles 
and lectures are certainly a possibility. However I do not 
think that that will suffice. We also need journalists to 
report on our work. A big problem is the fact that 
basic research is hardly ever worth a positive news item 
in the daily newspapers. Our work is simply not very 
spectacular. 


Hess: Does science need, like the consumer goods 
industry, all-out PR? 


Aldinger: Yes. Because there is no awareness in our 
society of the importance of basic research. If everyone 
knew how important basic researchers are for a modern 
industrial country we would have a different image. 


Hess: The fact that journalists seldom deal with science 
is also probably related to the fact that many of your 
colleagues still properly get all worked up when their 
work is not described 100-percent exactly. 


Aldinger: I think differently here. It is human to make 
mistakes with so complex facts. But it 1s important that 
our work and its significance is reported on in the first 
place. 
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ESA, Russian Space Agency To Intensify Cooperation 
MI1611152894 Rome SPAZIO INFORMAZIONI 
in Italian 31 Oct 94 p 2019 


{[FBIS Translate? Text] The first of the two Euromir 
missions, agreed by the European and Russian space 
agencies, will end on Thursday, 3 November, when the 
Soyuz TM-19 capsule lands in central Asia. In the 
meantime, the possibility of an agreement for another 
mission, that would be carried out in 3 years’ time and 
would therefore take the name Euromir 97, 1s being 
studied. Ihis is one of the subjects of the accord to 
increase space cooperation between the two agencies, 
that the general manager of the ESA [European Space 
Agency], Jean-Marie Luton, and that of the RKA 
(Russkoye Kosmiceskoye Aghensivo) [Russian Space 
Agency], Yuri Koptev, signed in Moscow on 5 October, 
two days after attending the spectacular launch, at 
Baikonur, of the TM-20 capsule that took the European 
astronaut Ulf Merbold towarus the Russian orbital space 
station for the Euromir 94 mission. 


Numerous members of the Russian space commission, 
including ‘uri Semenov, the Energy President, Piotr 
Klimuk, the head of the KPK (Cosmonaut Training 
Center), and his European counterpart Walter Peeters, 
were with Luton and Koptev at the Russian launching base 
in Kazakhstan. After the launch, Luton revealed that: 
“This mission is only the beginning of a new cooperation 
between the ESA and the Russian space authorities. The 
Euromir program will put us in a strong position for the 
development of manned vehicles by the ESA, and for our 
contribution to the international space station.” 


In fact, two days later, in Moscow, Luton and Koptev 
signed an agreement for the further intensification of 
European-Russian cooperation in the sector of space infra- 
structures for manned missions, confirming the intention 
of helping with the realization—planned to take place 
between 1998 and 2002—of the R-Alpha station, in which 
the U.S., Canada, and Japan are also participating. Koptev 
stressed that the new agreement favored the progress of 
“the integration of Russia into Europe,” and that by 
ratifying the definitive confirmation of the Euromir 95 
mission both he and Luton have let it be understood that 
a third joint mission, Euromir 97, could be arranged, 
provided that the Russian space station, that would be old 
in three years’ time (it has been operating since 1986), 
would still be in working condition. 


The Europeans on board the Mir are accumulating experi- 
ence on how to manage the activities of human operators 
who are in orbit for notably long periods. They constitute 
the core of the “precursory flights” organized by the ESA in 
preparation for the successive R-Alpha program (and also 
by NASA [National Aeronautics and Space Administration] 
for whom the Russian orbital station is the only vehicle for 
effecting human flights lasting longer than the three weeks 
that is the maximum limit for the Shuttle). The European 


WEST/EAST EUROPE 3 


Space Agency will pay Russia $50 million for the two 
Euromir missions—the current mission, and the one that 
plans for a European astronaut, who will also carry out 
activities outside the spacecraft, to remain in orbit for 135 
days next year. The major quotas are due from Germany 
(32.3 percent) and Italy (25.6 percent), these being the main 
countries interested in the Columbus system, that is, the 
European-manned laboratory of the R-Alpha station. The 
next largest is to come from France (21.5 percent), that has 
the leadership for the development of the European CTV 
[Crew Transport Vehicle] (for 4/6 people and 400 kg of 
materials and should be available in 2002). The CTV for 
transport between the ground and the orbiting station, that 
will substitute the abandoned Hermes program, will be 
developed from the experimental 3-tonne ARD [Atmo- 
spheric Reentry Demonstrator] vehicle that will be launched 
during the second flight of Ariane 5, a flight that has recently 
been confirmed for April 1996 by the ESA and by the CNES 
[French National Center for Space Studies]. 


During the Euromir 94 mission, Merbold had to super- 
vise a total of 30 scientific experiments carried out using 
equipment that was already on board the Russian sta- 
tion. A number of these had been developed in Europe, 
such as the French “Ace of Hearts” for echocardio- 
graphy. Twenty-three experiments (one of which is 
Italian) concern life sciences, four concern materials 
sciences, and three cover a variety of technological 
subjects and have the goal of resolving practical prob- 
lems related to orbital activity, such as the robustness of 
the portable computer on board, the effectiveness of new 
adhesive plates, and the working life of a mass spectro- 
graph. The human physiology experiments concern three 
major areas of study: The cardiovascular, neurosensory, 
and muscular systems. 


Ariane 5 Solid Rocket Motor Test Results 
Discussed 


BR1711114594 Evry ARIANESPACE NEWSLETTER 
in English Nov 94 p 2 


[Article by unidentified correspondent: “M4 Test of 
Ariane 5 Solid Rocket Motor in French Giuana”’] 


[FBIS Transcribed Excerpt] The M4 test took place on 
September 30, 1994 on the solid booster test stand in 
Kourou. 


This test is the fourth full-scale development test of 
Ariane 5’s solid rocket motor (MPS). [passage omitted 
on previous tests and program participants] 


M4 Test Changes 


The M4 test involved several changes from the previous 
test: 


- nozzle control using a flight-actuation system; 


- a near-nominal configuration for the internal thermal 
protection; 
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- and the use of a European propellant (Eupera ammo- 
nium perchlorate) on one of the motor’s three segments 
(the S1 forward segment). 


The M4 booster motor was once again tested in flight 
configuration, in a vertical position with lateral thrust 
takeup. 


The M4 test confirmed performace projections in a 
configuration close to that of the first flight model, as 
well as validating the effectiveness of design changes. 


Results 
The test was successful on all levels: 


- good engine operation: leaktight seals, and correct total 
specific impulse and burn time; 


- correct subsystem operation: operating pressures, con- 
dition of internal thermal protection, behaviour of the 
nozzle throat and structural deformations were all in line 
with predictions. 


Analysis of test results was based on 15 camera and some 
650 separate measurements. 


From M§5 To the Ariane 5 Maiden Flight 


The MS booster motor test, scheduled for December 
1994, will add a solid propellant with optimized curing 
time, and a “hardened” guidance system to analyze 
guidance margins. 


The two qualification models, QI] and Q2, will be 
identical to the flight model, and will allow the qualifi- 
cation of the solid rocket motor for Ariane 5’s first 
launch. 


ESA’s Ariane Main Stage Propulsion System 
Successfully Tested 


BR2111094694 Paris ESA PRESS RELEASE in English 
18 Nov 94 pl 


[Unattributed report: “Successful Test of the Cryogenic 
Main Stage Propulsion System’’] 


[FBIS Transcribed Text] Paris, 18 Nov 94—The propul- 
sion system for the Ariane-5 launcher’s cryogenic main 
stage operated successfully for 280 seconds (the nominal 
time authorised for a battleship tank configuration) in a 
test carried out on Thursday 17 November 1994 in the 
launch zone at the Guiana Space Centre (CSG) in 
Kourou, French Guiana. The cryogenic main stage, 
standing over 30 metres high and with a diameter of 5.4 
metres, is powered by the Vulcain cryogenic engine 
providing 112 tonnes of thrust for 600 seconds. In flight, 
the stage tanks contain 132 tonnes of liquid oxygen and 
27 tonnes of liquid hydrogen. 


This successful test accordingly validates the ignition 
sequence for the Vulcain engine on the launch pad as 
well as the operation of the stage’s fluids and electrical 
systems and the launch zone. 
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The functional margins for all the stage subsystems will 
be verified as a result of this campaign of tests, which 
will continue on the same hardware until mid-January 
1995. 


The campaign, for which SEP [European Propulsion 
Company] (France) is responsible as prime contractor, 
will be followed in 1995 by a second one that will involve 
the entire first stage in a configuration identical to that of 


a flight. 


The cryogenic main stage is part of ESA’s Ariane-5 
programme, the management of which has been dele- 
gated to CNES [National Center for Space Research]. 


Separation Tests on Ariane-5 Fairing Completed 


BR2311091294 Paris ESA-CNES JOINT PRESS 
RELEASE in English 22 Nov 94 


[Unattributed report: “Completion of Separation Tests 
on Ariane-S Fairing”’} 


[FBIS Transcribed Texi] Paris, 22 Nov (ESA)— The last 
in-vacuo separation test on the Ariane-5 fairing took 
place on 17 November 1994 in the vacuum chamber at 
NASA’s Plum-Brook station (a specialists’ facility able to 
cope with the size of the test specimen). The purpose of 
this test campaign, cornprising three tests in all, was to 
validate in-vacuo separation of the Ariane-5 fairing 
fitted with its internal acoustic protection (designed to 
secure Satellites against the effects of the acoustic envi- 
ronment on lift-off) under representative flight condi- 
tions. The Ariane-5 fairing, with a diameter of 5.40 m 
and a height of 12.7 m, is being developed by the Swiss 
firm OERLIKON-CONTRAVES. Ariane-5 is a Euro- 
pean Space Agency programme whose management has 
been delegated to CNES, the French Space Agency. 


Ariane 5 Testing Program Outlined 


BR1711114694 Evry ARIANESPACE NEWSLETTER 
in English Nov 94 p 3 


[Interview with Guy Laslandes, Ariane 5 Program 
Manager, by unidentified correspondent, place and date 
not given] 


[FBIS Transcribed Excerpt] [passage omitted on 
program participants] 


(Correspondent] Could you describe Ariane 5’s 
technical, schedule and budget development state? 


[Laslandes] [passage omitted on past technical project 
milestones] We are now carrying out tesis on complete 
stages to check overall operation. [passage omitted on 
previous motor tests] 


Since early September, tests are also being carried out in 
Lampoldshausen, Germany, on a complete storable pro- 
pellant stage. A long-duration test was sucessfully per- 
formed on October 5—which also allowed us to validate 
the operation of the stage itself and procedures. 
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Two fairing separation tests have already taken place. All 
that remained was to improve satellite protection against 
acoustic risks, and this was done last summer. 


Finally, we are also carrying out various qualification 
tests on other equipment, such as the SPELTRA. These 
are basically structural tests. 


All in all, we are on the mght track. The time left before 
the first launch may appear very short, but everything is 
going well. We think that Flight 501 will take place as 
scheduled in the fall of 1995. 


Budgets for programs such as Ariane do not integrate 
unexpected developments, and going 20 percent over 
budget 1s tolerated. Taking into account what remains to 
be done and various contigencies, we should reach about 
117 percent of the initial budget. In other words, we 
should therefore meet both the schedule and the budget 
objectives. 


[Correspondent] What are the last remaining major steps 
before Flight 501? 


[Laslandes}] There remain three tests on the solid rocket 
motor: the MS test. scheduled for December, 1994, the 
QI test. in February 1995, and the Q2 test, which will 
actually be the qualification test for the entire stage, in 
May 1995. [passage omitted] 


For the storable propellant stage, we will start the qual- 
ification tests on a second model in flight configuration 
in April or May 1995. We must also carry out a few more 
qualification tests on the engine—as well as on the 
Vulcan engine, to confirm flight specifications. 


A final vacuum separation test of the fairing will also be 
carried out at the end of November at NASA facilities in 
the U.S. 


Finally, the last step will be the launch campaign for 
Flight 501, at the end of 1995, the Flight 502, still 
targeted for early April 1996. Our goal is to maintain the 
date of the first commercial launch: October 1, 1996. 


[Correspondent] What will be CNES’s role after Flight 
502? 


[Laslandes}] On every Ariane program, CNES gives An- 
anspace technical support, since we remain responsible 
for launcher qualification. 


Our second role is to manage all necessary modifica- 
tions. This is the purpose of the ARTA 5 :.pport 
program and our continuiing role as prime contractor for 
launcher design. 


Finally, the strength of the Ariane program is that the 
launcher has always been on time to answer market 
needs. Today, we have a launcher that is well sized for 
commercial market needs through the early 2000's. 
Given the results of market studies, we recommend the 
“Ariane 5 Evolution program” which aims at enhancing 
the launcher performance beyond this date. 
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France: Government Funds Two New Satellite 
Programs 


BRO911100794 Paris AIR & COSMOS/AVIATION 
INTERNATIONAL in French 14 Oct 94 p 11 


[Article by Christian Lardier: “Nine Billion Francs for 
Stentor and SPOT-S Satellites” 


{[FBIS Translated Text] The French Government has 
decided to launch two new satellite programs. The first, 
Stentor [Experimental Telecommunications Satellite of 
New Technologies in Orbit], concerns experimental tele- 
communications and the second two high-resolution 
SPOT-5 [Probational Earth Observation Satellite] obser- 
vation satellites. 


“This is a fantastic decision,” said Jean-Daniel Levi, 
director general of the CNES [National Center for Space 
Studies], reacting to the French government's decision. 
Taken at the October 4 interministenal council, it means 
the simultaneous launch of two civil satellite programs: 
the Stentor experimental telecommunications satellite 
and the SPOT-5S program of fifth- generation optical 
observation satellites. 


“We are talking about 9 billion [French] francs [Fr] for 
the two programs,” Jean-Daniel Levy said, explaining 
that Stentor will cost about Fr3 billion and SPOT-5 
about Fré billion. The commitment is shared equally 
between the two programs for a total of FrS00 million in 
1995. For Stentor, the cost is estimated at Fr2.2 billion 
for the satellite and Fr800 million for the ground seg- 
ment and its launch planned for 1999. Under the joint 
supervision of the main industnal contractors, MMS 
(Matra-Marconi Space, the contracting agent), Aerospa- 
tiale and Alcatel Espace, the satellite will be integrated 
by Aerospatiale in Cannes. The cost of Alcatel’s useful 
load is estimated at Frl.1 billion (50 percent of the 
satellite) with the rest of the contract being shared 
between Aerospatiale and MMS. For SPOT-S, the Fr6 
billion expenditure covers both SPOT-5A and SPOT-5B 
satellites and their launches in 2002 and 2007. The 
ground segment is not included. Synergies with Helios-2 
allow savings amounting to a total of Fr! billion. 


France intends prioritizing space observation and tele- 
communications. In order to pass through the turbulence 
hitting space policy in the United States and Russia, a 
stable, independent guiding principle of international 
cooperation needs to be defined. In terms of space 
telecommunications, credits were thinned down 
because, according to Jean-Daniel Levi, “The link had 
not been made and we sounded the alarm bells.” The 
““Y ves Sillard” report requested by the industry minister 
and submitted to the government in October 1993 
proposed what has now become Stentor. The govern- 
ment decision on this proposal was particularly rapid. 
The project proposed in June was adopted at the begin- 
ning of October 1994. Sientor will enable the competi- 
tiveness of the French space industry in the field of 
telecommunications to be maintained and reinforced. 
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This 1.6-tonne, 1.800-Watt satellite will be launched in 
geostationary orbit by Anane for a nine-year lifespan, of 
which two will be experimental. It will integrate the most 
sophisticated technologies. The platform will use two- 
phased loops (active heat ducts) for thermal control 
(Aerospatiale), four plasmatic SPT-100 Mk2 (SEP) 
[European Propulsion Company] engines which will 
allow savings of 600 kilograms in propellants over 15 
years of operation, classic Ni-H2 and electro-chemical 
lithium carbon (SAFT) [Traction and Fixed Accumula- 
tors Company] batteries, high-yield (15 percent) silicon- 
cell or gallium-arsenide (20 percent) solar panels, a new 
airborne computer, an autonomous navigation system 
using, for the first time in geostationary orbit, a GPS 
[Global Positioning System] satellite receiver, an alti- 
tude and orbit control system with a toggle mechanism 
for the solar generator, memory form mechanisms and a 
deployable thermal radiator. 


The useful load, designed for the best possible flexibility 
of use, comprises two active antennae (32 and 48 mod- 
ules for emission and reception) in Ku bandwidth (Alca- 
tel), a filter-switching repeater, a digital processor and a 
digital beam formatter as well as a wideband linearized 
TOP [Technical and Office Protocol] 70 W repeater. 


In other respects, MMS is the main contractor for the 
SPOT-5 (platforms and instruments) with Alcatel sup- 
plying the sub-system for high-flow image telemetering. 
Belgium and Sweden have a four-percent stake each. The 
electric power supply is provided by ETCA [Space Tech- 
nology and Construction Studies Company] and the 
central computer by SAAB. Cooperation with Britain 
failed. These heliosynchronic 3.6-tonne satellites 
launched by Ariane are equipped with three high- 
resolution (5 m) optic cameras, or twice the current 
SPOTs, with stereoscopic lateral vision viewfinders. The 
SPOT-S contract will guarantee the continuation of the 
SPOT-Image space imaging service until the year 2012. 


France: Aerospatiale Automated Composite Rod 
Production Line 


95WS0032D Paris L'‘USINE NOUVELLE in French 
20 Oct 94 p 66 


[Article by Michel Vilnat: “Production Management: 
The Production of Composite Rods Is Getting Auto- 
mated”—first paragraph is L’USINE NOUVELLE 
introduction] 


[FBIS Translated Text] Aerospatiale engineers have 
developed an automated machine that will manufacture 
composite rods for the Airbus A330 and A340. It pro- 
vides quality, light weight, productivity, and precision. 


The Aquitaine plant of Aerospatiale Space and Defense 
is launching the production of composite rods for the 
Airbus A330 and A340. These parts, located in fuel tanks 
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under the floor, are designed to absorb the stresses 
induced by the wings and the fuselage. For that reason, 
they must ally extremely high mechanical strength (up to 
12 tons in traction and 20 tons in compression) and very 
light weight. A complete set of 54 rods must not weigh 
more than 90 kilos! 


Back when the Airbus A330 and A340 were being 
designed, carbon fiber was chosen over metal. That is 
because a carbon fiber part is 30-percent lighter than its 
titanium counterpart. Its fatigue strength is also far 
better. Carbon-fiber rods will withstand the 40,000 
cycles corresponding to the aircraft service life. 


Aerospatiale engineers used their considerable experi- 
ence acquired in making composite fuel tanks to develop 
a special, fully-automated machine. Its operating prin- 
ciple consists in winding preimpregnated carbon fiber 
around a sand core while at the same time adding 
reinforcements made of carbon fibers cut to the correct 
length and deposited in the right direction. The machine 
is piloted by a numeric control and equipped with a 
multi-axis removal and cutting head which makes four 
rods simultaneously. The CAD/CAM [Computer Aided 
Design/Computer Aided Manufacturing] winding pro- 
grams vary depending on the rod type. 


Appreciable Weight-Reduction Performance 


“Automated manufacturing makes it possible to ally 
productivity and quality. Thus, since production started, 
ultrasonic testing has shown no defect,”’ we were told by 
Jean Francois Lefevre, in charge of composite applica- 
tions at Aerospatiale. Automated manufacturing pro- 
vides very high removal precision. As a result, the final 
weight achieved is 3 kilos below specifications. An 
appreciable performance, considering that the aeronau- 
tical industry is always looking to eliminate excess 


weight. 


After polymerization, the sand core is dissolved by 
immersing the part in water. Drilling, bonding the bush- 
ings, painting, and final testing take place only after 
receipt of the “just-in-time” delivery order. In fact, 
drilling is done to order, based on the actual dimensions 
measured during the aircraft assembly. 


Production forecasts are for 7,000 rods by the end of 
1998, which represents one half of the total rod market 
for the A330 and A340 lines. Actually, Aerospatiale is 
not the only manufacturer of these rods. Its competitor, 
Textilver, uses a different method, which is also auto- 
mated, but consists in braiding dry fiber around a fusible 
metal core, and then impregnating it with resin in a mold 
under vacuum. 


Aerospatiale does not intend to stop there, and its engi- 
neers are already planning the production of other parts, 
such as drive shafts and landing gears for helicopters. 
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France: Intelsat 7 Tested in Aerospatiale’s Vacuum 
Chamber 


95H °S0032E Paris L'USINE NOUVELLE in French 
20 Oct 94 p 67 


{Article by Michel Vilnat: “Metrology: A Giant Vacuum 
Chamber To Test Intelsat”—first paragraph is LUSINE 
NOUVELLE introduction] 


[FBIS Translated Text] Still at Aerospatiale, but this 
time in Cannes, a vacuum chamber 1s used to test 
strength under conditions of extreme thermal stress. The 
Intelsat 7-4 satellite was tested there. 


The Aerospatiale engineers in Cannes have just com- 
pleted the assembly and testing of the Intelsat 7-4 
satellite. The Intelsat-7 satellites are the largest and most 
powerful civil communication satellites in the world. 
The first three units of that family were entirely 
designed, made. and tested by Space Systems-Loral in 
the United States. However, because the delivery rate 
must be accelerated, the American company asked Aero- 
spatiale to assemble and test two Intelsat-7. 


The Cannes plant was chosen because of its solid expe- 
rience in satellite manufacturing. However, assembling 
and testing this 3,640-kilo monster required consider- 
able investments. Equipment commensurate with the 
technical stakes: actually, Intelsat-7 will transmit simul- 
taneously 90,000 two-way telephone communications, 
plus three television channels. As a comparison, in 1965 
Early Bird, the first communication satellite, transmitted 
only 150 calls in only one direction at a time! 


The Cannes plant of Aerospatiale already owns the 
largest clean room in Europe, 3,000 m? in area and 12 m 
high. But it had to equip itself with a 550-m, vacuum 
chamber to test the satellite strength under the thermal 
stresses to which it will be subjected during its launching 
and its operation. 


In this chamber, where 10°’-millibar vacuum prevails, 
Intelsat-7 was subjected to considerable temperature 
differentials: +120°C on one side, -200°C on the other 
side. “Conditions close to those encountered in space,” 
Emmanuel Sartorius, the Aerospatiale satellite director, 
pointed out. 


Less than one year elapsed between the study and the 
completion of this vacuum chamber and the measure- 
ment base. As a result, the Cannes plant is today the only 
private company in Europe to own such large-scale 
equipment. It gives it a definite advantage over its 
competitors, since tomorrow's satellites will commonly 
exceed two tons. 


Assembly 9,000 km Away From the Engineering 
Departments 


Simultaneously with the completion of the vacuum 
chamber, the engineers developed a special measuring 
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device in their anechoic chamber. This device will prop- 
agate parallel wave trains identical to those encountered 
im space. 


The fact remains that this assembly, 9.000 km away from 
the engineering departments, represented also a human 
challenge. To make working at a distance more easy, a 
Space Systems-Loral team and an Intelsat team were 
present during the entire operation. In addition, a leaseu 
line between Cannes and Palo Alto made it possible to 
exchange data in real time. As a result, the satellite was 
delivered in time in spite of very short deadlines. 
Without waiting, the Aerospatiale engineers are com- 
pleting the asse.. bly of Intelsat 7-5, which is scheduled 
to leave Nice next 10 January. 


Germany: Dornier to Build X-Ray Satellite for 
DASA 


95WS0014D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 12 Oct 94 p 8 


{Unattributed Article: “Dornier to Build X-Ray Satellite™] 


{[FBIS Translated Text] The European Space Agency 
(ESA) place«! an order with German Aerospace (DASA), 
Munich, for the construction of the largest European 
x-ray Satellite ever. Dornier GmbH, a DASA subsidiary 
in Fnedrichshafen, is in charge of the 500-million 
German mark [DM] project. As the main contractor of a 
European consortium for building the satellite, Dornier 
will receive approximately DM100 million of this sum. 
According to reports, the program namied XMM (X-ray 
Multi Mirror Mission) is the most ambitious space 
program within the European scientific program so far. 
The plan is to send XMM into orbit with the new booster 
rocket Anane 5 by the end of this millennium. The 
satellite is to open a new dimension for the young science 
of x-ray astronomy and will help expand this research 
priority in German. XMM ts expected to discover about 
600,000 new x-ray sources in space and provide infoi- 
mation about the origin of the universe. The x-ray 
satellite ROSAT, which was also built by Dornier, has 
been in space for four years. 


Germany: Development of Ecological Jumbo Aircraft 
Supported by BMFT 

95WS0014B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German 7 Oct 94 p 8 


[Unattributed Article: “Federal Government Encour- 
ages ‘Ecological Jumbo’"—Low Emission Jumbo 
Flights—Seats up to 800 Passengers”} 


[FBIS Translated Text] In the coming years, one of the 
priorities of government-sponsored aviation research in 
Germany will be the development of an ecological jumbo 
aircraft. According to Federal Research Minister Paul 
Krueger, the new jumbo aircraft will be manufactured 
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using new materials and very economical construction 
methods and will be able to transport 600 to 800 
passengers. Compared to present-day planes. the “eco- 
logical jumbo™ will use up to 2$-percent less fuel and 
emit considerably fewer pollutants. 


The ecological jumbo 1s one of the top priority projects 
of the new civilian aviation research program which the 
Bonn cabinet passed on Thursday during its fina! session 
before the federal elections. For the period from 1995 to 
1998 it will provide funds amounting to 600 million 
German marks [DM]. 80 percent of which will come 
from the budget of the BMFT [Federal Ministry for 
Research and Technology] and 20 percent from the 
Federal Ministry for Economics. For a project to be 
sponsored. private industry must contribute at least 50 
percent of the project cost. 


Other program prionties are the development of new 
technologies for jet and propeller aircraft on regional 
routes and for helicopters. These technologies would 
reduce manufacturing and operating costs, fuel con- 
sumpi.on, pollutant emission and noise and also 
improve safety. 


According to Krueger. the new civilian research program 
has been coordinated with ongoing aviation research 
activities. Together, they form an integrated overall 
concept. The other activities are a special DM4 million 
program of the Federal Ministry for Transport scheduled 
to run until! 1998. a DM230 million program of the 
Federal Ministry of Defens. and approximately DM600 
million for the German Aerospace Research Institute 
(DLR). Thus, total federal support for aviation research 
unti! 1998 amounts to approximately DM1.45 billion, 
or. combined with private industry's contnbution, to 
more than DM2 billion. 


AUTOMOTIVE, TRANSPORTATION 


European Consortium To Collaborate on Development 
of Lightweight Vehicle 


95W'S0035D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 27 Oct 94 p8 


[Article: “Steel Chassis To Be Made Lighter™] 


[FBIS Translated Text] Frankfurt—A consortium made 
up of 25 participants has begun preliminary work on 
construction of the lightest of all possible passenger cars. 
At the end of its labors the consortium is to advise 
automobile producers all over the world on problems of 
cost-effective reduction in vehicle weights. Chief among 
the companies involved 1s Porsche Engineering Services, 
an American subsidiary of Porsche AG in Siuttgart. 


Three phases are planned for the project. After concept 
design, the next step is the prototype for an ultralight 
steel chassis. And that will be followed by detailed 
construction and evaluation of the prototype vehicle. 
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First data on chassis structure 1s to be assembled with the 
aid of CAD [Computer-Aided Design} procedures, finite 
element analysis, model optimization and simulations of 
crash conditions. It 1s said that the results of this first 
planning phase will determine whether the subsequent 
project phases can be initiated 


The consortium is made up of the seven European 
manufacturers Voest-Alpine (Austma). Cockenile and 
Sidmar (Belgium). Sollac (France). Thyssen (Germany), 
Hoogovens Group (Netherlands) and British Steel 
(Great Britain). In addition. partners from the US. 
Japan, Australia and South Korea are participating. 
according to the JOURNAL OF METALS (voi. 46, 
1994. Nr. 9. p. 13) 


The project 1s based on investigations which were begun 
at Porsche Engineering in 1993. They are intended to 
show how the chassis weight of a typical four-door 
midsize car can be lowered by at least 20 percent by new 
knowledge about the processing of steel and by holistic 
construction methods 


German Company Develops Optical Fiber Auto 
Electronics System 

95H °S00314 Duesseldorf WIRTSCHAFTSWOCHE 
in German ~ Oct 94 pp 134-141 


{Article by Burkhard Boendel: “Networks: The Highway 
In the Car™} 


[FBIS Translated Text] Speech-activated operation, call- 
up videos, data transmission with light: a new world 
standard in information and communications systems for 
the car is making itself known. 


This time 1t all went very quickly. Only half a vear went 
by between the idea for the revolution in the automobile 
to the finished product. On the 25th of last September, a 
small dedicated team of German automotive [industry] 
managers met in the drawing rooms of the Stuttgart 
offices of Mercedes Benz AG vith their most important 
electromics suppliers—such as Siemens, Motorola. Phil- 
ips, Becker, Blaupunkt, Pioneer and Alpine. The auto- 
mobile managers had big plans: the revolution in data 
technology of all information and communications sys- 
tems in the automobile. One single cable, a so-called data 
bus, was to manage the entire exchange of information. 


Only two months later, the suppliers gave their ok in 
principle and established a working group with the code 
name KIN (communication and information networks). 
The group already handed 1n its results on March 10th of 
this year. It was a sensation: The network envisioned by 
the automobile companies was not only designed but was 
already completely finished. 


Its name: Digital Data Bus (D2B) Optical. Creator and 
patent holder: Philips Car Systems International in Wet- 
zler, Becker Automotive Systems in Karlsbad and C&C 
Electronics Ltd. from Redhill. Great Bntain 
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At Mercedes Benz, the promoter of the event, this 
discovery hit like a bomb, and the already scheduled 
kick-off of other electronic on-board systems was halted. 
Instead, D2B Optical was given priority. The first 
models with the new data bus should already come on 
the market in 1996, according to Werner Hoess, respon- 
sible in preliminary development at Mercedes for com- 
munications systems. Volkswagen, BMW, General 
Motors, Chrysler, Mazda, Toyota: all of them are 
demanding the new data bus. “D2B is on the way to 
establishing itself as a world standard for communica- 
tions and information systems in the automobile,” 
emphasizes Martin Thooone, Senior Manager at Philips 
Car Systems. 


After this, nothing in the cockpit will be the same as it 
was. Radio, tape deck, CD player and changer, tele- 
piione, navigational systems: all merge together in the 
D2B Optical into one single combined information and 
communications unit. “Why should the information 
highway stop at the car?,” asks Coco Ciocan, Director of 
C&C Electronics. Operation of the equipment, appear- 
ance of the dashboard, mode of operation, construction 
and manufacture of the components are changing so 
radically “that we won’t any longer recognize the inierior 
of the car,” according to Herbert Hetzel, head of devel- 
opment at Becker. 


The most siriking innovation for the driver: voice- 
activated operation of equipment hooked up to the 
network. It doesn’t matter whether the operator wants to 
listen to the radio or a CD, to activate the navigational 
system or to turn the sound up or down: commands are 
given just by speaking into a little microphone. 


Speech recognition and delivery, which is being contrib- 
uted by German Aerospace (DASA), is genuinely tricky. 
If the operator doesn’t know which functions he should 
call up, he can simply ask the system: “How do I tune in 
a station?” The telephone can be outfitted with a per- 
sonalized [dialing] directory so that saying “Please call 
Mr. Schnaderhuber” is enough to make the call. Partic- 
ularly advantageous: the DASA system understands text 
which is spoken in a flowing [conversational] manner. 
[The operator] does not therefore need to memorize 
precisely worded commands but can instead speak with 
the machine in everyday language, like “Step on the gas, 
baby!” 


The new interface between man and machine is possible 
because all equipment systems connected to the data bus 
interpret the signals equally. If the CD player is running 
and the driver wants to make a telephone call, the 
electronic systems must come to an agreement internally 
in the network. This requires a [level] of standardization 
which did not become a reality until now. To link 
together a Blaupunkt radio with a Pioneer CD player, a 
Sony CD changer and a Siemens telephone could be 
quite a trick even for the most confirmed electronics 
freaks. 
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It only first succeeded with the D2B chip which C&C 
Electronics is having produced in Austria. This compo- 
nent, which costs only three dollars, is responsible for the 
physical transfer of the data to the bus line as well as for 
the correct interpretation of the commands. It contains 
the entire intelligence for control of the data bus: there is, 
as C&C Electronics head Ciocan emphasizes, “‘no longer 
any centralized command post.” The individual compo- 
nents, each of which must be outfitted with a D2B chip, 
will simply be connected together one after the other in 
a ring and will send their messages on the bus. The chip 
makes sure that each piece of data gets to the correct 
receiver. 


In addition to installing the D2B chips, equipment 
manufacturers must then also make sure that in their 
electronic [components] the incoming commands will 
generate the correct responsive actions. Electronics sup- 
pliers ranging from Philips to Sony, Panasonic, Becker, 
Alpine and Bose are currently working on this. For the 
cost-plagued auto industry this means enormous flexi- 
bility in obtaining [parts and equipment]: “We can buy 
from all of the manufactures and fit their products 
together into one system,” as Mercedcs engineer Hoess 
sums it up. A gigantic business is opening up for the 
patent holders C&C Electronics, Philips and Becker. “If 
only five percent of all vehicles are outfitted with this 
[system], we are talking about more than 50 million 
German marks [DM] annually,” C&C head Ciocan 
concludes. 


It could be more. D2B Optical is also so eagerly desired, 
because it opens up a totally new [kind] of cabling 
technology to the auto manufactures: data transmission 
with light. 


D2B Optical is designed for using optical fibers made of 
plastic. Signals issued by the equipment are transformed 
by a photodiode into light impulses: at the other end of 
the connection a photocell takes care of changing the 
light back into electric signals. The transmission 
medium, called POF (polymer optical fiber) for short, 
was developed to use-ready level by Hoechst AG in 
Frankfurt (see box on page 138 [reproduced below)). 


The data transfer with light has three decisive advan- 
tages. It permits: 


¢ extremely high transmission speeds without problems 
from electromagnetic interference; 

¢ new design possibilities; 

¢ substantial savings in cost and weight. 


With the D2B, 4.9 million light impulses race through 
the fiber per second, more than ten times greater than 
with the copper conductor based data buses favored so 
far. “This now makes it possible to send control and 
source data over one circuit,” light pioneer Ciocan says 
with pleasure. Commands for controlling the individual 
pieces of equipment or systems (control data) and digital 
information which, for example, can call up a digital 
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map on the display of the navigator (source data) flow 
over the same circuit at the same time. 


No other system can do that. However, designers at the 
Blaupunkt plant in Hildesheim maintain that in the 
future the copper conductor based Controller Area Net- 
work (CAN) from Bosch will ‘come into use’— 
Mercedes Benz is already using it. Yet, experts say that 
because of its limited data transmission rate, CAN 1s at 
best [only] able to send control data. For all additional 
information, additional strips have to be laid down 
throughout the vehicle. With the D2B Optical, it’s 
enough to have a single plastic circuit going from one to 
another user [on the system]. 


This pays off for the manufacturers in dollars and 
weight. Even with a small unit [consisting] of CD player, 
telephone and amplifier, auto makers will save more 
than DM70 per vehicle and three kilograms in weight 
using the D2B Optical compared with using conven- 
tional data buses like CAN. When compared to conven- 
tional cabling, the cost advantages are actually twice as 
great. 


In addition to these [savings], there are secondary cost 
benefits such as multiple use of individual modules 
(resource sharing). The speakers for the music system are 
part of the integrated telephone. The CD changer and 
player can also accept CD-ROM's for digitalized road 
maps and replay the data on the picture screen. A single 
amplifier and a single display suffice for all applications. 
The conventional instrument panel will give way to a flat 
picture screen which will display speed, oil temperature, 
road maps or what radio station is tuned in. 


But above all, [this new technology] will yield new design 
possibilities. Receiver, amplifier and control elements in 
the classic, traditional radio can be separated up and 
placed in the car according to where it makes the most 
technical sense or where there is enough available space. 
In the future, the receiver module for the radio and 
telephone will longer be in the devices but instead be 
located directly in the antennas. The reception is better 
there. In-coming signals to the actual devices in the 
vehicle interior will be transmitted on by network. 


The D2B Optical coup succeeded for Philips Car Sys- 
tems, Becker and C&C Electronics at exactly the right 
time. On-board electronic outfitting of road vehicles has 
just begun. Radio is standard; CD player and telephone 
equipment belong to the up-scale extras; large flat picture 
screens, navigational and destinational or routing sys- 
tems, automatic payment of tolls and charges, CD-ROM 
applications, fax and computer are just around the 
corner. The [mobile] information highway in the car can 
be linked by modem to the [stationary, land-based] 
information highway outside: the automobile really does 
become a movable branch office. 


Philips and Sony will be bringing out film videos for the 
CD-ROM still this year. Then whoever is stuck in traffic 
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can while away the time at the movies with the car- 
cinema. “The car,” Becker developer Hetzel enthuses, 
“is becoming a traveling multimedia affair.” 


{Box, p 134] 


Data bus with terminals, Optical waveguide made of 
plastic: The network is the revolution in auto electronics. 
Radio, CD player, navigational systems, speakers and, 
later, computers will simply be connected together in a 
ring. This makes the endless and heavy wiring harness 
superfluous. Data are sent as light impulses through a 
plastic fiber. In spite of the high data [transmission] rates, 
there are no ensuing problems with electromagnetic inter- 
ference. 


[Box, p 138] 
Data Transmission: Light Through Plastic 


Defenders of glass fibers and of copper cables have long 
argued about which is the best medium for transmitting 
data. Now there is also the polymer optical fiber, POF 
for short. As the physical backbone of the new data 
network D2B Optical, the plastic conductor is getting its 
first use in mass production. 


Compared to copper, the optical fiber offers consider- 
ably higher transmission rates: up to ten million charac- 
ters can speed through the medium per second, which 
corresponds to about 10,000 typed pages or 2,500 tele- 
phone conversations carried out simultaneously. In 
addition, data transfer with light is secure against elec- 
tromagnetic influences. Data transmission can neither 
be disrupted by electrical equipment or systems nor can 
it influence other electronic systems. 


In comparison to glass fiber cables, laying down optical 
fiber made of plastic is much simpler. Because of its 
extremely small diameter of 0.1 mm, special tools and 
expert personnel are required to fit together two glass 
fiber ends. Two POF ends can be attached with simple 
clip connectors. But the data carrier or medium made of 
polymethyl methacrylate (PMMA)—better known as 
plexiglass—can’t do everything: light is attenuated 150 
times more than it is with glass. POF can only be 
considered for use in short-path cabling of up to 200 
meters, such as in the car or with local area networks 
(LAN’s), in buildings or on individual floors [of a 
building]. In addition, the plastic connector can only 
withstand temperatures of up to about 100°C—ot 
enough to be used in engines. 


In addition to the three Japanese manufacturers Mitsub- 
ishi Rayon, Asahi Chemical and Toray, Frankfurt’s 
Hoechst AG is the only supplier of plastic optical fibers 
(Hoechts’s trade name: Infolite). The Levenkusen firm of 
Bayer AG halted development two years ago. 
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Germany: Welding Technique Improves Automotive 
Body Construction 


95WS0045B Frankfurt/Main FRANKFURILR 
ZEIT UNG/BLICK DURCH DIE WIRTSCHAFT 
in German 2 Nov 94 p 8] 


[Article: “‘“Medium-Frequency Welding System for New 
Body Materials”; Subheads: “Welding Technology Has 
to Adapt”; “Complete Documentation for Quality 
Certification] 


{[FBIS Translated Text] Frankfurt—The use of alu- 
minum and high-tensile steel for bodywork will make the 
car of the future really lighter weight and corrosion- 
resistant. But the Robert Bosch GmbH company in 
Stuttgart reports that this transformation will make 
other demands on welding engineering that will continue 
to dominate with nearly 75 percent of body construction 
compared to bonding and riveting processes. 


First off, weld engineering will require higher electrical 
currents than hitherto. If 1.5-millimeter thick uncoated 
bottom plates can make do with approximately 10 kilo- 
amperes of current consumption, for zinc coating the 
requirement soars by nearly 50 percent. As a result of 
high power ratings the typical 50-Hertz welding trans- 
formers would become too bulky and heavy, ditto for the 
welding robots. This is where the transition to the 
medium-frequency, 1000-Hertz transformer and corre- 
spondingly smaller iron cores helps out. 


This medium-frequency welding system contains a new 
frequency converter and works on a three-phase mains 
supply. It integrates a 1000-Hertz/500 volt output power 
transistor bridging circuit for feeding into the PSG 3000 
transformer. A secondary-sided rectifier then generates 
the welding current. The direct-current welding, clocked 
at one kilohertz, functions with virtually ninety-degree 
pulses and concentrates greater energy than before over a 
shorter period of time on the welding point. There are no 
applicable inductive losses in the secondary circuit, 
resulting in an improved energy balance. 


Just like galvanized steel, aluminum has greater elec- 
trical and thermal conductivity resulting in a require- 
ment for currents up to 50 kiloamperes and greater 
electrode energies. Here too, there is no getting by 
without medium-frequency systems. At high powers, the 
time the electrodes are in service is reduced. The intro- 
duction of aluminum bodies has just begun. It will result 
in many sorts of engineering modifications and, above 
all, personnel training, in repair and maintenance work- 
shops. 


Currently, it is no longer possible to imagine body- 
production line controls lacking sensors, actuators, pro- 
gramming and control technology. The operations 
require comprehensive integrated computer-technology 
concepts even for the welding lines. This is where pro- 
ducer-independent bus systems with standardized hard- 
and software components are finding acceptance; they 
guarantee simple, flexible data transmission even among 
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the equipment of different manufacturers. For this pur- 
pose the Bosch company offers the Profibus system and 
the Comnet DP and Interbus systems with beam 
waveguides for the sensor-actuator bus. 


Production processes based on ISO [International Stan- 
dards Organization] 9000 and subsequent guidelines call 
for complete documentation. The company reports that 
Bosch’s spot-welding system PS 5000 is designed for this. 
The system regulates, monitors and records the total 
process so that the parameters of critical welding spots 
on each body can be automatically measured and regis- 
tered on-line. That facilitates certification of production 
quality. 


BIOTECHNOLOOGY 


Switzerland: CIBA Te Build Genetic Engineering 
Production Facility 


95WS0039A Paris L'USINE NOUVELLE in French 
27 Oct 94 p 38 


[Article by Alain Jemain: “CIBA Asserts Its Ambitions 
at Huningue’’] 


[FBIS Translated Text] Convinced that the great discov- 
eries in the field of human health will have their origin in 
genetic engineering, CIBA is betting heavily on its bio- 
technology center in Haut Rhin. 


CIBA, Switzerland’s number one in pharmaceuticals, is 
hastening to invest 750 million francs [Fr] in its future 
“Biotech” center at Huningue, at the gates of Mulhouse. 
This center will provide CIBA with a manufacturing and 
process-research facility that will be unique worldwide. 
Biotech will be unique from the standpoint of its sizable 
volume production of drugs designed on the basis of 
genetically modified microorganisms. 


“This time,” says Renato Biasutti, manager of CIBA’s 
current Huningue plant and head of the project, “every- 
thing is well set, and no major modification will be made 
between now and the start of operations, which is 
scheduled for the end of 1997.” After being sent back to 
the drawing board for a complete “‘overhaul” last spring, 
this project, which CIBA has been preparing since the 
beginning of the 1980's, was given a definitive green light 
in May by Alex Krauer, chairman of the group’s board. 


This final examination of the center’s pharmaco- 
economic objectives, the market outlook, and the prof- 
itability of recombinant hirudin, the first product it will 
manufacture, has delayed the initially scheduled opera- 
tional date by six months, but the Swiss chemicals giant 
is now certain to have an industrial iacility within three 
years, that “for 20 years” will pace the evolution of 
pharmaceuticals technologies. The calls for bids on the 
fermenters, the extraction equipment, and purification 
equipment will be released before the end of this year. 


The first stage of CIBA’s offensive will thus be hirudin, 
a protein normally secreted by the salivary gland of the 
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leech and impossible to manufacture by chemical syn- 
thesis. Ii has been the focus of one of CIBA’s research 
programs since the beginning of the 1980’s. Hirudin can 
be used on a large scale as an anticoagulant to avoid the 
risks of a thrombosis during surgical operations or of 
myocardial infarctions. CIBA’s only potential compet- 
itor for this market, which CIBA estimates at some Fr2 
billion by the end of this decade, is Hoechst-Behring, in 
an alliance with Roussel-Uclaf, at a production site that 
would be built in Romainville in the immediate suburbs 
of Paris. Sanofi initially showed interest, but has pre- 
ferred to throw in the sponge in view of the investments 
that becoming a world player would entail. 


Alsatian Site Area Could Be Doubled 


With clinical tests for its use in the treatment of [some] 
venous indications now completed, CIBA’s hirudin is 
expected to be marketed before the end of 1996. To 
supply the small market estimated at between 100 and 
150 kilos annually pending the entry into operation of 
the Huningue facility, CIBA has upgraded a pilot plant 
in Basel at an investment cost of Fr1 10 million. Clinical 
tests currently under way involving 15,000 patients 
throughout the world, for its use in cases of perhaps five 
to six times greater seriousness, will be completed not 
before 1997, but probably at about the time the 
Huningue Biotech plant is to start large-scale produc- 
tion. 


Little by little, as other pharmaceuticals are developed 
through biotechnologies, they can be expected to be 
produced at the Alsatian site, whose area could be 
doubled if necessary within the currently available 40 
hectares. Such products include TGF-B3 growth factors 
to promote cicatrization or to prevent osteoporosis, and, 
further down the line, a hybrid interferon against cancer 
and viral diseases, and a fibrinolytic designed to dissolve 
blood clots. CIBA is clearly depending a great deal on 
Biocine, the California-based company created on a joint 
50-50 basis with Chiron, and on its ten or so R&D 
agreements, particularly with Germany’s G.E.N. Thera- 
peutica, Italy’s Menarini, and two other California-based 
companies—Sibia Inc and Affimax—to keep it from 
being outdistanced by its big rival Basel-based Roche. 
The latter has preferred to acquire the number one 
American company Genentech. 


[Box]: 


A Fr750-Million Investment 


SITE: Because of the opposition raised by Basel environ- 
mentalists haunted by the fear of an accidental release of 
genetically modified microorganisms, the Basel-based 
CIBA group has chosen the Alsatian town of Huningue, 
on the other side of the Swiss border, for its new center. 


GROUND AREA: 7,800 square meters. 


PERSONNEL: 50 employees in production; 70 
employees in research initially, to be increased eventu- 
ally to 120. 
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PRODUCTION: The colony will come from CIBA’s 
Basel laboratories. The fermentation, by way of baker’s 
yeast (Saccharomyces), will take place in a battery of 
500-liter fermenters of increasing capacity, 4 and 16 
cubic meters [as published]. Yields will be very low, on 
the order of 2 to 3 grams of recombinant hirudin per 
liter. Length of the production cycle will be one week. 
The plant will operate on three shifts, seven days a week. 


ENVIRONMENTAL PROTECTION: The Biotech 
plant has been designed with a Class 2 enclosure in 
anticipation of future production requirements. 


COST: Over Fr750 million, financed entirely by CIBA. 


COMPUTERS 


France/Netherlands: New Technique Protects 
Liquid Crystal Displays 

95WS0015A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 12 Oct 94 p 8 


[Article by nrb: “Diodes Protect Liquid Crystals’’] 
[FBIS Translated Text] 


The Thomson (France) and Philips (Netherlands) com- 
panies have developed self-regulating liquid-crystal dis- 
plays for laptop computers. The new technology should 
make the displays brighter and even cheaper. Defects in 
the control transistors could be corrected automatically. 
In this way, the useful life of the displays is extended. 
The first display panels of this type are coming off the 
assembly line in a factory in Eindhoven. They are 24 
centimeters along the diagonal and can already be used 
in current screen production, reports the magazine 
“NEW SCIENTIST.” 


Non-functioning dark spots may appear on conventional 
screens if the corresponding control transistors fail. 
Until now, the entire screen needed to be replaced if this 
happened. The Philips glass pane has about 300,000 
cells, each containing a tiny diode. These sit like tiles in 
the corner of the cell filled with liquid crystals. The 
screen is covered with a network of thin, transparent 
electrodes that supply current to the liquid crystals. 


According to the claims, the diodes, made of silicon- 
nitride, operate like pressure-relief valves that allow the 
current to pass only when it has reached a particular 
level. If the diode is defective and allows too much 
current to pass, the nitride resistance increases automat- 
ically. In this way, the current is limited to the correct 
amount and the liquid crystals are undamaged. Screen 
manufacture is, according to claims by Philips, cheaper 
because less precision is required. As the diodes allow 
about ten percent more light to pass through the cells, the 
screens are also brighter. 
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German Advances in Artificial Intelligence 
Applications Noted 


95WS0033A Duesseldorf WIRTSCHAFTSWOCHE 
in German 23 Sep 94 pp 112-121 


[Article by Burkhard Boendel: “Becoming an Aristocrat”’] 


[FBIS Translated Text] A click with the mouse. On the 
screen the question window opens: Name? Franz Muel- 
ler. A click with the mouse. Age? 32 years old. Height, 
weight, sex? Click, click, click. Profession? Engineer. 
Which branch? Machine-building. Illnesses? Slight circu- 
latory problems. A click with the mouse. Please indicate 
more precisely. Low blood pressure. A click with the 
mouse. Hobbies? Diving. A click with mouse. Has diving 
training been compieted? Yes. A click with the mouse. 
Three seconds of waiting time, then comes the response 
from the computer: OK, life insurance in the amount of 
100,000 German marks [DM] for Franz Mueller is 
approved. Conditions: normal. The policy will be issued 
immediately. 


That is the revolution. It has arrived again, artificial 
intelligence (AI). After its implosion at the end of the 
1980s, no one had reckoned with it any more. Now it 
shines with a new glow. The human being is raising the 
stupid number cruncher of yesterday to the aristocracy 
of expert. The technology finally seems to have matured. 
“A new era is beginning for computer technology,” 
announces Uwe Gill, Germany’s AI guru and business 
manager of Insiders GmbH in Mainz, never-tiring 
preacher of intelligent software and pioneer for its 
practical application. 


Other experts agree: To computer technology the break- 
through on the AI front means ‘‘a quantum leap,” says 
Norbert Waleschkowski, head of the Artificial Intelli- 
gence Sales Office of the software house Danet GmbH in 
Darmstadt excitedly. “Al must now prove itself in prac- 
tice,” says Detlev Ruland, managing director of the 
German Research Center for Artificial Intelligence 
GmbH (DFKI) in Kaiserslautern, as he sets the new 
march route. 


The reason for the general mood of breaking up is that 
finally computers are able, once the knowledge has been 
entered, to draw conclusions independently, are able to 
learn, store experiences, interpret images and under- 
stand language. And this is not with expensive super- 
computers and special programming languages, but with 
every better PC. In contrast to the first approach to 
artificial intelligence in the 1970s, the objective is no 
longer to replace the human and his creative abilities. 
“With artificial intelligence we want to do quite practical 
tasks and thus provide help to the users,’ DFKI chief 
Ruland underlines the new modesty. The dream of 
letting computers generate knowledge is over. “The 
knowledge with which the computers are to work must 
be provided by the people themselves.”’ AI pioneer Gill 
knows the fundamental maxim. 
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The prototype of the new software generation is the 
automated risk evaluation for life insurance policies, 
which was developed by Koelnische Rueckversicherung 
together with Al specialist Gill and Professor Feilmeier 
from the Munich Institute. It is based on a central logic 
module backed up by 14 data bases. ‘““The manner of 
thinking of a risk evaluator has been mimicked in the 
logic,’ as Johannes Loerper, deputy director and Al 
project leader at Koelnische Rueck describes it. The data 
bases which the logic uses contain the concrete elements 
of knowledge: 30,000 professions, 12,000 illness descrip- 
tions, 200 forms of sport with their individual risk 
evaluations. Logic and knowledge enable the computer 
automatically to evaluate and pass 90 percent of all 
cases. 


That alone would not be a revolution. Such functionality 
was also available before. But now other developments 
have been added, which have a revolutionary effect on 
the sum total: 


¢ The AI system at Koelnische Rueck is largely stan- 
dardized. ‘Here we have created the first program 
which is portable at very low cost,” says pioneer Gill. 
Insurance companies such as Bayerische Beamten 
Versicherung Muenster (LVM), which are already 
using this program, only have to modify the knowl- 
edge in the data bases according to their company 
strategy. Since the knowledge 1s not stored 1n cryptic 
codes but mostly in clear text, a layman can do it after 
three days of training. 

¢ Today, the expert systems run with any arbitrary 
hardware, using all conceivable operating systems 
such as Windows, OS/2. MVS, Unix or DOS, 
equipped with interfaces to all common data bases. 
With the aid of an AI program that runs on a large, 
central computer, Bayer AG optimizes a production 
facility for synthetics in Leverkusen. Testers from 
TUeV Bayern evaluate liquid gas facilities by means 
of intelligent software on the laptop. Hueller-Hilfe 
GmbH is automating production scheduling at its 
Duesseldorf cold-rolling mill with an expert system 
that works in a decentralized computer network. 

¢ The first samples of a planned application can be 
produced in a few days using modern software tools 
such as AionDS from Trinzic. Even if the data base 
needed must be created completely from scratch, 
large projects do not take much !onger than a year. 
For Mannesmann Demag Huettentechnik software 
specialist Diethard Struck, business manager for 
Engineering Automation Systems (EAS) in Augsburg, 
in only 12 months created a program which in a few 
minutes supplies the complete CAD [Computer- 
Aided Design] drawings from 2,000 design data for a 
rotating tower—an essential component of a metal- 
lurgical plant. If the know-how has already been 
electronically stored, the expert systems can be run- 
ning in a few days or weeks. LVM needed only 70 
man days in order to integrate the Koelnische Rueck 
system into their computer world. 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














14 WEST/EAST EUROPE 


All in all, with Al there are enormous possibilities for 
rationalization. “Increases in productivity by a factor of 
10 are not a rarity,” says Insiders executive Gill. This is 
not just a result of personnel savings. Greater flexibility, 
more transparency, accelerated business processes: The 
palette of competitive advantages from AI is broad. Take 
the example of life insurance: If a worker outside the 
company has the expert in the laptop, questions and 
correspondence with the central office become super- 
fluous. Exaniple: Mannesmann Demag Hueitentechnik. 
With the design drawings which the computer supplies 
within a few minutes, the company is able to submit 
more expert bids than before. 


The new programs provide the greatest benefit “when 
they deal with changes in the organization and the 
management,” says Konrad Bauer-van Geoens, German 
head of Trinzic. Then it is even possible to establish 
entirely new business fields with the intelligent software 
technology. Citibank Privatkunden AG was able to get 
an extensive securities and investment advisory activity 
off the ground at the approximately 300 German branch 
offices only because the unsuspecting bank employees 
were being supplied the necessary knowledge by the 
Ramses expert system, which runs at the computer 
center in Meerbusch. “Without Ramses we would never 
have been able to do it,” Torben Melohn, head of 
electronic data processing 1s convinced. 


Despite the immense range of applications, the market 
for Al programs will not achieve the billion-mark 
volume of standard software for text processing, table 
calculation or bookkeeping. Advisers to Arthur D. Little, 
who are generating a prognosis for the German market at 
the request of the Federal Research Ministry, estimate 
the annual growth rates until the year 2000 to be not 
quite 10 percent and the absolute volume to a maximum 
of DM2 billion. Even so, Al will acquire immense 
importance for the national economy. “The competition 
in an industry also depends on the extent to which such 
innovative software areas are being used,” in the opinion 
of Michael Fritsch at Arthur D. Little in Wiesbaden. 


For that it still looks rather gloomy in the German 
laender. All across the industries the companies have 
hardly recognized the strong potential of the new soft- 
ware generation. According to Fritsch, research in Ger- 
many is once again at the world level. Institutes such as 
the German Research Center for Artificial Intelligence 
are, in addition to the Massachusetts Institute of Tech- 
nology or Stanford University, among the creme de la 
creme of science. “But the problem comes in the transfer 
to the economy,” says Fritsch and gets all excited. “The 
number of systems running in the German-speaking area 
is still disappointing,” Peter Mertens, Volker Borkowski 
and Wolfgang Geis also complain in their book Applica- 
tions For Operational Expert Systems [Springer Verlag, 
DM140]. In July 1993 there were exactly 257 in 
Germany, Austria and Switzerland. 


Where the systenis are running, the users cannot keep 
their hands off them—as at Deutsche Aerospace Airbus 
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GmbH (DA) in Hamburg. ‘We are betting completely 
on artificial intelligence,” says Jens Gralfs, project leader 
of the automatic work plan generation system (APGEN) 
at DA. 


It began quite modestly. In order to find out what the use 
of expert systems would contribute, the information 
scientists set out more than four years ago to produce 
computer-supported work plans at the Airbus plant in 
Bremen. After being given the design drawings, work 
planners determined, based on their experience, in 
which steps, in which machines and with which tools the 
metal parts for the Airbus should be manufactured. 


This experienced knowledge was systematized into 1,200 
regulations and functions and now takes place com- 
pletely automatically. Now the drawing from the design 
office flutters on the work planner’s table and he enters 
the geometric and materials data into the computer. 
Within a few seconds several complete work plans are 
available for him to choose. 


The Airbus expert system is particularly attractive 
because it is integrated into the Hamburg aircraft 
builder’s electronic data processing landscape. Inter- 
nal’y, it is based on existing data bases with parts lists 
and calculation data. The computer spits out the work 
plans with time and cost information, so that the planner 
can evaluate the alternatives according to priorities and 
profitability. 


These advantages have also convinced the last skeptics. 
“The group has strategically decided in favor of Al in its 
production scheduling,” says developer Gralfs happily. 
Gralfs already has additional plans for Al in the drawer: 
diagnosis and preventive maintenance for the planes 
using science-based software. As soon as the investment 
funds can be released, the 30-year-old youngster can go 
at it. Suppliers such as STN Systemtechnik Nord, 
Insiders, Danet or EAS have been offering corresponding 
software tools for a few months. 


Thus, the AI business office at Danet recently equipped 
a large number of drilling platforms in the North Sea 
with the Romex diagnostic system. It monitors the gas 
turbines and other rotating machines such as pumps or 
compressors. More than 100 such units are gathered on 
a platform, and they can be extremely expensive. One 
gas turbine costs about DM10 million. 


So far, sensible components have been regularly 
replaced, regardless of whether they are actually worn— 
or you wait until a unit breaks down and is out of 
commission for a long time during repair. 


With the AI system the production companies can finally 
change over to need-oriented maintenance. In coopera- 
tion with the Norwegian marine technology research 
institute Marintek, Danet has established a knowledge 
base about the relationships between oscillation data and 
machine errors and has fed these into the computer. 
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Data from oscillation sensors, thermodynamic parame- 
ters and other information are evaluated by Romex. The 
system gives notice in plenty of time regarding threat- 
ening disturbances and even provides information as to 
which parts must be exchanged. The mechanics who 
have to be flown in each time by helicopter, they already 
bring the correct replacement parts in their luggage. 


In extreme cases Romex can pay for itself within hours—if 
it detects a serious defect right after starting operation. 
Danet manager Waleschkowski is therefore convinced of its 
success: “Romex will become a top-seller. South American 
oil companies are already negotiating with Danet. With a 
generally applicable science-based diagnostic system 
(WDS), which Danet is now developing in cooperating with 
the Daimler-Benz group, the Darmstadt people are aiming 
for an even large circle of customers: With that we can 
diagnose every technical system, from a car to an aircraft,” 
announces mathematician Waleschkowski. 


This involves not only greater availability of the facilities 
and thus lower operating costs. Airbus specialist Gralfs 
does not want to use the diagnostic system to gain 
additional machine hours but primarily to assure prob- 
lem-free operation. 


This is of crucial importance in wing assembly. The wings 
must not only be placed in position with an accuracy of 
one-thousandth of a millimeter. Above all, the time for this 
labor step is short. In order for the connection between wing 
and tail to be absolutely tight, the surfaces which touch are 
covered with a layer of cement. This becomes hard within a 
few hours. During this time all the bolts must be applied. If 
the installation becomes temperamental at such moments 
and the error is not found within a few minutes, the aircraft 
builders have a maximum credible accident on their hands: 
The wing must be removed again. 


In other fields a diagnosis using Al that takes only seconds 
can even save lives. When the oil tanker Braer last year 
drifted toward the Shetland Islands without an engine, the 
sailors were helpless and powerless—they could not find the 
problem. The ship finally broke up. If the Braer had had an 
Al program such as the ship-operation-system (Shopsy) 
from STN Systemtechnik Nord on board, the accident could 
perhaps have been avoided: A few seconds after the engine 
damage, the monitor would have told the bridge that water 
had flowed into the fuel tank through a leak. The crew would 
have had enough time to repair the damage. 


Germany: Advanced Encryption Method for CD-ROM 
Presented 


95WS0039B Paris L’;USINE NOUVELLE in French 
27 Oct 94 p 44 


[Article by Francois Savatier: “‘Piracy-Proof CD-ROM” ] 


[FBIS Translated Text] By means of an original method 
of encryption, this system protects the programs con- 
tained in a CD-ROM. 
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The question: How can the piracy of computer programs 
be prevented now that these are more and more frequently 
being distributed on CD-ROMs? The answer: By devel- 
oping an extremely reliable encryption-decryption system. 
That is what Marx, a small startup Bavarian enterprise, has 
done with its Crypto-Box system. 


This system features two innovations. The first is the use 
of an entirely new encryption algorithm IDEA (see Box). 
The second: To provide total data protection, Crypto- 
Box uses a double key system. A data processing key that 
enables the decoding of the encrypted data is supple- 
mented by an “electronic key,” a card containing a 
microprocessor. This card is inserted at the PC’s printer 
output. 


Two Personalized Keys for Access to Program 


A program is encrypted by the joint action of two 
distinct encryption algorithms. One (IDEA) is imple- 
mented within the program itself. The other is contained 
in the electronic key’s microprocessor. 


During coding, control is systematically passed to the 
microprocessor, which then applies its own algorithm. 
Completion of this procedure produces an initial key 14 
octets [8-bit bytes] long, and a coded version of the 
program. The encrypted program can then be distributed. 


To read this program, the purchaser must have the data 
key and the electronic key, both personalized. He will 
not be able to access his program unless he uses both 
these keys simultaneously. His personalized electronic 
key is useless to anyone else, even to anyone with 
knowledge of the secret encryption key. 


These keys are personalized by the distributor of the 
program. The distributor has a utility program that, 
using the program’s 14-octet key and a 4-octet code 
identifying the client, produces a new personalized 18- 
octet key, and configures the electronic key. 


Marx is currently marketing 2,000 to 3,000 Crypto-Boxes 
monthly in Germany at several hundred francs a unit. In 
France, the system is being marketed by Cryptobox, a 
recently formed subsidiary. 


[Box]: 


IDEA: An Assymetric Encryption Algorithm 


Since its standardization in the United States in 1977, 
the Data Encryption Algorithm (DEA) has become the 
world’s most widely used encryption algorithm. But the 
experts no longer consider it sufficiently secure, espe- 
cially because the DEA is a “symmetric” algorithm. The 
encryption and decryption are therefore based on one 
and the same 56-bit key. Publishers and clients share this 
key and must keep it secret! These reasons, combined 
with the desire to free Europe of too burdensome a 
dependence on licenses, motivated the Zurich 
researchers (X. Lai and J. Massey) to develop IDEA 
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{International Data Encryption Algorithm], which oper- 
ates on the basis of two keys: an encryption key and a 
decryption key. 


DEFENSE R&D 


UK Solicits Proposals for Conventionally Armed 
Stand-Off Missile 


95WS0048A Paris AIR & COSMOS/AVIATION 
INTERNATIONAL in French 16 Sep 94 pp 24-25 


[Article by Jean Dupont: ‘Farnborough 94—Six Candi- 
dates for the CASOM Program’’—first paragraph is AIR 
& COSMOS/AVIATION INTERNATIONAL introduc- 
tion] 


[FBIS Translated Text] England wants to arm itself with 
a stand-off air-to-surface missile (CASOM [Convention- 
ally Armed Stand-Off M. issile]). The principal candidates 
have chosen Farnborouzh to form their teams and dis- 
close their proposals. 


Farnborough-94 saw a confrontation of the leading 
western missile manufacturers, eager to win the future 
British CASOM contract. CASOM is the result of a need 
expressed by the Royal Air Force [RAF] soon after the 
Gulf War under the name SR(A)-1236 (for “‘Staff- 
Requirement (Air)’’). 


At the time, lacking a weapon capable of destroying Iraqi 
bunkers from a distance, the Royal Air Force lost several 
Tornados. As a result, the following year, in 1991, the 
British Ministry of Defense issued a request for informa- 
tion, asking for proposals for an air-to-surface weapon 
capable of tackling a hardened objective with one-meter 
accuracy; ideally from a distance of 400 km, or at any 
rate more than 250 km. The missile, scheduled to be 
delivered starting in 1999, must be suitable for launching 
from any RAF attack aircraft in use at the time. This 
means the Tornado GR4, the Harrier GR7, and the 
Eurofighter 2000. 


The British request is vague, on purpose, so as to attract 
many candidates offering radically different solutions. In 
particular, the missile unit effectiveness was not speci- 
fied. It is said that only a maximum budget was set, the 
amount of which was not made public, within which the 
candidates must submit their best bids. The British 
Ministry of Defense (MoD) also does not intend to issue 
any more detailed specifications. It is expected to open 
the official competition by publishing a specification 
limited to a few essential points, leaving the forthcoming 
competition as open as possible. 


As had been expected for some time, British Aerospace 
and GEC-Marconi announced their intention to coop- 
erate on the CASOM project by proposing the Pegasus 
missile. Together, they will present the only 100-percent 
British candidate, and they intend to make the most of it. 
But this is challenging MATRA [Mechanics, Aviation, 
and Traction Company]—which is trying to merge its 
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missile activities with those of BAe [British Aero- 
space]—as its missile line includes the Apache, the 
characteristics of which closely match CASOM require- 
ments. 


The Pegasus missile dates back to an RAF program for 
which GEC developed a laser-guided bomb; the contract, 
however, was awarded to Texas Instrument for its 
Paveway III. From this project, GEC derived an entire 
product line, the PGM (Precision Guided Munition), 
one version of which is used on the Mirage 2000 of a 
Gulf country (Abu Dhabi it would seem). 


With a powder-propellant sustainer engine that gives it a 
20-km reach, the PGM exists in several versions: PGM- 
A with a 250-kg blast-effect charge; PGM-B with a 
1,000-kg charge; and Lancelot, a version provided with 
an armor-piercing charge for hardened objectives. 


To go from Lancelot to Pegasus, BAe and GEC will have 
to make many changes. The powder-propellant engine 
will be replaced by a turbojet to achieve the reach 
required for the CASOM. The inertial guidance system 
used during cruising will be reset by ground measure- 
ments and a GPS [Global Positioning System]. Terminal 
guidance will, in principle, be provided by the pilot by 
means of an infrared imager, the images of which will be 
sent to the aircraft via a securitized data link. For ie 
time being, however, ‘ndependent target-acquisiticn 
capability is also contemplated. 


As for McDonnell Douglas, it has unveiled the Grand 
SLAM that it proposes for the CASOM project. This 1s 
the latest version of the Harpoon antiship missile, over 
6,000 units of which have already been produced. The 
Harpoon equipped with an electromagnetic homing 
head became successively the SLAM (Stand-off Land 
Attack Missile, equipped with a GPS and the Maverick’s 
infrared-imagery homing head), then the SLAM-ER 
(Expanded Response), a version that is currently being 
considered to retrofit the SLAM missiles of the U.S. 
Navy. 


Compared with its predecessor, the SLAM-ER carries 
the armor-piercing charge of the Tomahawk Bloc-3, 
which makes it twice as effective against a hardened 
objective. Outwardly, the newcomer is distinguished by 
a Stealthy front section with two facets formed by the 
homing-head windows, and by horizontal planes which 
can spread out and also come from the Tomahawk. The 
resulting lift improvement makes it possible to double 
the SLAM reach, which is 90 km. 


The Grand SLAM embodies all these characteristics, 
plus improvements having to do with navigation and the 
data-link anti-jamming system. The military charge is 
increased to 400 kg, and the tank capacity increased to 
provide enough fuel for more than 300 km. Unfortu- 
nately, the price to pay for all these changes is increased 
weight (1,100 kg) and greater length (5,3 m). 


Being a seasoned international negotiator, however, 
McDonnell Douglas achieved maximum publicity for its 
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candidacy by choosing to publish its selection of British 
partners at Farnborough; the leading partner, Hunting 
Engineering, will be responsible for the wings, control 
section, final assembly, and integration to the aircraft. In 
case of success, GEC would provide the avionics, and 
Lucas the engine and flight controls. 


Two French candidates are also competing for the 
CASOM program: Aerospatiale and MATRA. With the 
ASURA (Air-to-Surface Using Ramjet and Autoguid- 
ance, see AIR & COSMOS No. 1483) Aerospatiale is the 
only one to propose a supersonic missile (Mach 3+) 
propelled by a ramjet. Aerospatiale claims that the high 
speed of the ASURA will make it possible to use 3 to 5 
times fewer missiles to tackle a given target. It is there- 
fore a weapon of choice to hit the enemy at the start of 
the campaign, when its surface-to-air defenses are still 
intact. 


The supersonic ASURA will cover its 400-km maximum 
range in less than 7 minutes, at an altitude of 20,000 m. 
This does not leave its inertial unit enough time to drift, 
so that no resetting system is required. Another advan- 
tage of speed is that practically the only time when the 
ASURA can be intercepted is when it dives on its target, 
which it hits at Mach 2-2.3. 


The resulting kinetic energy increases the lethality of the 
240-kg explosive charge—the same as on the AS30 
Laser—the effect of which is equivalent to that of the 
500-kg charge of a subsonic missile. The missile ramjet 
and its large kinetic energy help reduce its weight, which 
is given as being less than 900 kg. 


Transforming the ASMP [medium-range air-to-surface 
missile] into an ASURA, however, will still require 
designing a new nosecone to house an infrared-imagery 
homing head for terminal guidance. The nosecone used 
could be that of the Mica air-to-air missile, or that of the 
Trigat antitank missile. 


Strong Cards 


Although deprived of British Aerospace’s help on the 
CASOM project, MATRA has a few strong cards with its 
Apache. This is the only competing missile to have been 
integrated with the Tornado, i.e., the German Air Force 
Tornado IDS [Integrated System Development], as part 
of the German MAW (Modular Standoff Weapon) pro- 
gram. The first test flights took place last May. 


In its basic version, the Apache has a 150-km range and 
carries anti-track submunitions. But, with state 
financing, MATRA has already completed advanced 
studies for an anti-infrastructure version with a 200-km 
range, which is close to what the British need. The 
modification is purely internal. It consists in replacing 
the submunitions by a single armor-piercing charge, and 
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using the space thus gained for fuel so as to reach the 
required range. The navigation system (inertial unit with 
ground-resetting and GPS) and the homing head would 
also be simplified by comparison with the basic Apache. 
MATRA intends to propose only solutions that have 
already been widely developed so as to comply with the 
English concern for limiting risks. 


Contrary to Aerospatiale, Rockwell (United States) 
intends to tackle the English market by the base, offering 
a variant of its AGM-130 missile. The missile would 
carry a 500-kg charge (compared with 1,000 kg for the 
heavier versions), and the weight savings would be used 
to replace the powder-propellant engine by a turbine and 
its fuel. Such a modification would increase the AGM- 
130 range from 80 km to 220 km, 1.e., a little under what 
is specified by the Ministry of Defense. 


Finally, Hughes and Texas Instruments stand out 
because they are answering two British invitations for 
bids simultaneously, and because they are using the 
argument of economies of scale. Because the Royal Navy 
has expressed its interest in Tomahawk missiles 
launched from submarines, Hughes offers the RAF its 
Air Hawk, a Tomahawk variation carrying a 500-kg 
charge over a distance that was reduced to 540-km so as 
not to fall under the START agreements. 


The Air Hawk is a “zero risk” solution, Hughes main- 
tains. Its development was essentially completed some 
10 years ago as part of the U.S. MRASM (Medium 
Range Air-to-Surface Missile) program that was aban- 
doned before the missile was set into service. Hughes is 
currently negotiating with Smith Industries to take it as 
its British partner for these two programs. 


As for Texas Instruments, it is using another RAF 
invitation to bid for an anti-armor weapon, offering its 
cargo JSOW (Joint Stand-Off Weapon) for these two 
programs, in principle with the local cooperation of 
Shorts. 


Photo Captions 


1. p. 24(top) The Grand SLAM proposed by McDonnell 
Douglas and Hunting is the ultimate development of 
the Harpoon antiship missile. It will get unfolding 
wings. 


2. p. 24 (bottom) Rockwell proposes its turbine-engined 
AGM-130. The missile range remains below what the 
British need. 


3. p. 25 (top) The Pegasus of GEC and BAe is derived 
from the PGM laser-guided bomb; it is equipped with 
a turbine engine. 


4. p. 25 (bottom) The ASURA of Aerospatiale is the 
only (ramjet) supersonic missile in the competition. 
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France: Flight Test Center Accelerates Modernization 


BR2211115994 Paris AIR & COSMOS/AVIATION 
INTERNATIONAL in French 14 Oct 94 pp 22-25 


[Article by Jean-Pierre Casamayou: “Flight Test Center 
Speeds up the Pace of Change’’] 


[FBIS Translated Text] The Flight Test Center (CEV) 
has just celebrated its 50th anniversary in style. How- 
ever, General Arms [Delegation] Engineer [Ingenieur 
General de l’Armement] Herv Groualle is less conceined 
with the glorious past than with the future of the center 
of which he is the director. He wishes to keep the CEV 
among the top-ranking centers in the world, so that it can 
continue with its mission of developing and testing all 
aeronautical equipment, both civilian and military, with 
the same success as in the past. For this, he is unhesitat- 
ingly speeding up the transformation of the three test 
bases under his directorship. 


The CEV’s main task is in fact to carry out the official 
tests on aeronautical equipment under development, 
both civilian and military, in order to guarantee the 
quality and safety of all aircraft flying in France or sold 
for export. To this end, it carries out tests on civil aircraft 
(light and commercial aviation) in close cooperation 
with the DGAC, the General Directorate of Civil Avia- 
tion. For it is these performance checks and these tests 
which will enable the Transport Ministry to grant air- 
worthiness certificates. 


However, the CEV’s sphere of interest is still primarily 
military. A center belonging to the General Arms Dele- 
gation (DGA), it puts the finishing touches to all the 
major aeronautical weapons systems programs. Today it 
is the Mirage 2000-5 and the Rafale (with their Mica 
multi-target interception missiles and Apache cruise 
missile), and the Tigre combat helicopter with its AG3G 
new generation antitank missiles that are keeping the 
2,000 or so specialists busy at the three test bases (see 
also box 1). In addition, with the emergence of new 
technologies (stealth, multi-target firing systems, simula- 
tion, etc.), the CEV must speed up the pace of change. 


[Box 1, page 22] 


The Three Bases of the Flight Test Center 
Flight Test Center 
Director: IGA [General Arms Engineer] Herve Groualle; 
Deputy Director: Gal Serge Cocault; 
Technical Deputy Director: ICA Alain Tert; 


Personnel: 2,400 people, including 25 airplane test 
pilots, 11 helicopter test pilots, and 24 reception pilots; 


Aircraft: 51 airplanes and 12 helicopters. 
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Bretigny Base 
Director: ICETA Jean-Paul Astorg; 
Personnel: 1,300 people; 
Main activities (2,300 hours of tests per year): 
—equipment testing; 
—telecommunications testing; 
—aerospace medicine laboratory; 


—aircraft reception. 


Cazaux Base 
Director: Colonel Benoit Trancart; 
Personnel: 500 people; 
Main activities (1,500 hours of tests per year): 
—tests on airborne weapons; 


—adaptation of weapons systems. 


Istres Base 
Director: IGA Patrick Auray 
Personnel: 600 people 
Main activities (6,500 flying hours): 
—airplane testing; 
—helicopter testing; 


—Test and Reception Pilot Academy (EPNER). [box 
end] 


The arrival of new weapons systems allowing multi- 
targeting is in fact going to give rise to new problems 
with respect to the way in which equipment is validated. 
It is therefore necessary to come up with new test 
protocols which are within acceptable financial limits. 
Already, in order to test the Mirage 2000 DA with an 
RDI [radar Doppler illuminations] radar, two or three 
plastron aircraft were needed to see whether the firing 
system was identifying and locking onto the night target. 
With the RDI multi-targeting radar, and all the more so 
with the RBE2 radar, capable of following eight targets, 
it will be necessary to have complete armadas in the air 
to test their abilities. Likewise, the introduction of 
aircraft with electronic flight controls has led to new test 
protocols introducing extensive use of simulations. This 
has given rise to overall discussion about the business of 
flight testing, alongside the introduction of new tools and 
new test procedures. For one of the CEV director's aims 
is also to keep his center among the top ranking Euro- 
pean test centers. 


In order to meet this challenge, the CEV has a multi-year 
investment program worth around 200 to 250 million 
French francs [Fr] per year. The primary concern is new 
equipment for tracking, taking measurements on board 
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the aircraft, and using and processing data. There are 
also the simulation and aerospace medicine sectors 
which will be strengthened, in addition to the modern- 
ization of the air fleet. 


On ihis latter point, there does not appear to be any 
immediate problem. However, the problem of replacing 
some ageing aircraft will soon arise; the 13 Mirage IIIs 
used by the Test Pilot Academy (EPNER) at the Istres 
base and, for some tests, the Alouette III helicopters 
which might be replaced by four Ecureuils, some “Paris” 
liaison aircraft by TBM-700s, and a Nord 262, used as a 
training aircraft by EPNER, by an ATR-42. 


“In the current economic climate, however, increased 
effectiveness and productivity must be shown,” remarks 
the CEV’s director. This is why investments are being 
made in cooperation with the DGA’s other test centers 
and with manufacturers. At Istres, for example, the 
seven control rooms and the monitoring rooms are 
developed and used along with those belonging to Das- 
sault Aviation, whose manufacturing test center is on the 
same base. Likewise, research is being carried out into 
using all of the region’s radar resources (civilian and 
military) to establish with great accuracy (and cheaply, as 
existing detection facilities would be used) the position 
of aircraft during multi-target interception tests. 


[Box 2, p 23] 


The CEV at the Heart of the Airbus Programs 


Test flights for the benefit of civil aviation make up a not 
inconsiderable part of the CEV’s activities. They repre- 
sent around 15 percent of its total activity, with four test 
pilots and five test engineers working on them full-time. 
“Everything which flies in France goes through our 
hands, from gliders to Airbus Industrie’s wide-body 
aircraft, including charter aircraft and parachutes,” 
explains Alain Tert. “Only ULMs [Ultra Light Motor- 
ized] and aircraft built by amateurs are not seen by us”. 


The CEV plays a part in the certification of commercial 
aircraft and light aircraft at three levels: participation in 
the workgroups which define the European JAR [Joint 
Airworthiness Requirements] regulations, participation 
in the actual certification of the aircraft, and the carrying 
out of flight tests. Under the responsibility of a certifi- 
cation official from the DGAC, a CEV test pilot makes a 
certain number of flights. And depending on the aircraft, 
between 1,000 and 2,000 specific flight features are 
checked over a period which can be as long as | 1 months. 
It should be noted that the CEV’s experts play a role in 
ensuring the conformity of the European JAA [Joint 
Aviation Authorities] regulations and the American 
FAA [Federal Aviation Administration] regulations, as 
well as in the certification of foreign aircraft which 
require European and French approval. 


Moreover, some of the CEV’s test resources are used to 
develop commercial aircraft, for example the floodable 
runway at Bretigny for tests on water intake and braking. 
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Finally, one of its tasks is to study and use recordings 
from the incident recorders of commercial aircraft. For 
this, the Bretigny base has its “RESEDA” [Incident 
Recorder Recovery] station which also works on the 
flight recorders from military aircraft. [box end] 


Matra’s SYTRAM Miulti-target Tracking System 


However, as this method ts still relatively inaccurate for 
very high-level tests, the CEV is currently acquiring a 
multi-target tracking system similar to the one used by 
the U.S. Navy. The contract was awarded to MATRA 
[Mechanics, Aviation, and Traction Company], for the 
system called SYTRAM (Multi-target Tracking System). 
This is a network of beacons placed on the ground which 
correspond with a transponder fitted on board the air- 
craft or in NECA-type nacelles, which functions along 
similar lines to the GPS [Global Positioning System] 
satellite navigation system. It will allow tracking, data 
transmission, and accurate aircrait guidance. An initial 
zone, covering one-quarter of France (between 
Marseilles and the Pyrenees) is currently being equipped. 


At Cazaux, a base specializing in weapons testing, tests 
are being carried out in cooperation with the CEL 
(Landes Test Center) concerning the shared use of cer- 
tain tracking resources. Tests on air-ground weapons 
generally take place on the “Calamar”™ range, an instru- 
ment-equipped range which is the only one of its kind in 
Europe. Spread over 3,700 hectares, it has some 30 
different targets, with, for example, armored targets, 
bunkers or landing strip sections making it possible to 
test laser-guided precision weapons, and to measure the 
military effectiveness of armaments. As for tests on 
air-air weapons, they take place along or off the Atlantic 
coast. 


Alongside armaments, tests on homing heads and their 
opposite numbers, counter-measures, are the other spe- 
cialty of the Cazaux test center. In the field of infrared, 
the adaptation of cartridge launchers for use on various 
aircraft and helicopters, signature measurement or the 
development of devices allowing the detection of missile 
launches are the center's daily diet. In order to carry out 
its functions more effectively, it is going to acquire a new 
infrared measuring station. Called “Hyper Cerbere,” this 
system, developed by the CSEE [Electronic Enterprises 
and Signals Company] and STERIA [Research and 
Development Company for Information Technology 
and Process Control], will make it possible to measure 
the infrared signature of all aircraft, and of thermal 
decoys, accurately. The station, which will also be able to 
perform thermal imaging, should go into service in 1995. 


Another field of investment for the CEV is aerospace 
medicine. The LAMAS (Aerospace Medicine Labora- 
tory) is working along two lines: physiological research 
into extreme environments, and the development of 
crew protection equipment. With the arrival of aircraft 
with electronic flight controls, pilots must tolerate 
increasingly high and rapidly variable factors. Hence the 
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research into cardio-vascular tolerance of acceleration, 
loss of consciousness or spatial disorientation, and 
methods for avoiding or reducing these difficulties. With 
this in mind, LAMAS 1s carrying out a series of experi- 
ments with a type of anti-G suit, which puts the pilot in 
a pressurized environment. Similarly, research is being 
carned out into the problems of visual acquisition of 
information under a high load factor, as for example in 
using display helmets in fighter aircraft. For these tests, 
the Bretigny laboratory has, among other equipment, a 
centrifugal assembly dating from 1957, which no longer 
meets requirements. Although its general features are 
still satisfactory in terms of the mass and volume which 
can be put in the nacelle and the acceleration obtained, 
its accelerating speed is now insufficient. According to 
the specialists, an accelerating speed of at least 8 G per 
second must be possible. This is why a replacement 
project is being researched into on the basis of two 
proposals, one from the Toulouse firm Latecoere. 


It should also be noted that the 30 or so people in this 
laboratory have other resources which are one of a kind. 
These are a set of altitude chambers which are able to 
simulate an ascent of up to 30 km, and then to carry out 
rapid decompression (2 s) or explosive decompression 
(0.02 s). They also have the ability to generate extreme 
thermal environments (-45 to +70 degrees Centigrade), 
with winds of 30 km/hour. 


Alongside this modernization, the management of the 
CEV also wishes to change the flight test method. This 
consists first of setting up an integrated test team, with 
representatives from government departments (CEV), 
manufacturers, and users (armies), and increasing use of 
simulation. At the Istres base, 74 people are assigned to 
this task. Seven reconfigurable test ranges make it possible 
to reproduce in the most minute detail all the situations 
which may be encountered by the airplanes and helicop- 
ters. There are two “Rafale™ simulators, a “Tigre,” a 
Mirage 2000 DA/Super Etendard, a Mirage 2000-5, a 
Mirage 2000-D and a transport aircraft simulator. 


[Box 3, p 24] 


Specialist in Parabolic Flight 


A technique developed by the space expert Jean-Pierre 
Haignere, parabolic flight is another specialty of the 
Flight Test Center. For this the CEV has a Caravelle 
called “Zero G,” operated by Novespace, which makes it 
possible to work in microgravity, in conditions close to 
weightlessness. The method developed by the test pilots 
consists of flying in a parabola of which the ascending 
arm has a gradient of 55 degrees. Before the peak is 
reached, the pilot pushes on the control stick to make the 
aircraft descend, and thus obtains a weightless state of 
around 10 in the minus 2 power g for approximately 20 
seconds. A series comprises three two-and-a-half-hour 
flights, each including between 30 and 40 parabolas of 
this type, and is billed at around Fr800,000. 
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However, Caravelle number 234 1s beginning to age. In 
particular, its jet engines. of which only three remain in 
the world. This is why the CNES [National Center for 
Space Studies] and the DGA are thinking of replacing it 
with a second-hand A300 which should have gone into 
service this year. And which, to the CEV’s mind, could 
also replace their second Caravelle in its scientific mis- 
sions (atmospheric research, optical measurements, 
astronomical research) and equipment tests. 


Unfortunately, funding problems relating to the sharing 
of expenses between the CNES and the Defense Depart- 
ment have delayed the release of funds, whereas every- 
thing is ready from a technical viewpoint. The aircraft 
has been chosen (it is prototype A300-B2 number 003), 
the flight envelope has been opened, and the circuit 
modifications to be carned out before putting in a flight 
director suitable for flying in “zero gravity” have been 
identified. This aircraft, with far greater capacity (264 
m3) will be able to carry three times as much payload as 
the Caravelle, and two and a half times as many passen- 
gers. It will therefore also be able to carry between 10 and 
12 metric tons of scientific equipment which will have 
20 kVA of electrical energy. along with around fifty 
experimenters. With a hold 30 m long, 5.3 m wide and 
2.6 m high, the A300 “Zero G” will have double the 
capacity of its Russian (IL-76) and American (KC-135) 
rivals. 


Currently, a compromise appears to be taking shape 
between the two authorities, aimed at putting the Airbus 
“Zero G” into service next year. Initially it could be used 
solely for microgravity experiments for Novespace, and 
could then replace the CEV’s Caravelle in its scientific 
missions. [box end] 


Air-Air Combat Spheres 


The center also has synthetic image generators, two 
projection spheres for air-air combat, and several other 
items of specialized equipment. The simulators, 
equipped with very great processing power, ensure a 
faithful reproduction of reality and also make it possible 
to “replay” test flights using data recorded during real 
flights. In addition to integration, development and 
evaluation of the different standards of the aircraft 
currently being tested, the CEV is also undertaking some 
exploratory development. This consists of: 


—future fire controls (multi-targeting fire at long dis- 
tance, the “super-cockpit™” concept, firing of new- 
generation air-ground weapons, etc.); 


—the electronic copilot: 
—electronic flight control rules for helicopters; 
—the future large aircraft. 


In addition to these typically military tasks, the CEV’s 
simulators are used for the benefit of safety in the field of 
civil aviation. Specialists are, in particular, researching 
into the windshear phenomenon, or even the use of 
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head-up displays during approaches in poor visibility 
conditions. So the simulation revolution is already 
extensively present in all flight test fields. 


This is why the major change will be the implementation of 
anew SYGMA [Independent System for Image Processing 
on Micro-Computer] activity management system devel- 
oped by Bull. This data processing system 1s already being 
successfully used by the engineering departments of Das- 
sault Aviation and Hispano-Suiza, and above all by An- 
anespace during preparations for the launch of Anane. It 
takes care of the scheduling and optimization of a succes- 
sion of tasks, or the development of various procedures. At 
the CEV, it will make it possible to manage the activities 
and resources of the different bases in a methodical 
manner, according to the tests to be carned out. For the 
initiators of the project, this will also make it possible, by 
simulating several months’ worth of activities, to make 
more rational use of the test resources and personnel, and 
thereby to make substantial savings and keep to deadlines. 
For the management of the CEV, the introduction of 
SYGMA “should lead to a major revolution within our 
Organization.” 


However. over and above this internal revolution, the 
CEV is also thinking about an external revolution. It is 
beginning to speak in terms of business and selling its 
services. It already does sell its services, not only to 
French manufacturers. but also to foreign concerns. 
Examples are the tests on laser-guided weapons systems 
carned out at Cazaux by Saudi Tornados or Belgian 
F-16s. French test centers are beginning to be advertised. 
Compared to the centers at Manching in Germany or 
Boscomb Down in England. the CEV’s centers do not 
have as many air traffic problems and have more favor- 
able weather conditions. This 1s of course true of Istres. 
but also of Cazaux where less than 10 percent of flights 
are lost due to bad weather. Moreover, with the ongoing 
renovation of its equipment, France will be the only 
country in Europe to have facilities capable of carrying 
Out multi-target tests. All these advantages put the CEV 
ahead with regard to the European armaments industry 
of the future. 


[Box 4, p 25] 


Stealth at the Forefront 


Stealth, with its corollary measurement of Radar Equiv- 
alent Surface (RES), has for a long time been one of the 
CEV’s concerns. After a first generation of equipment 
for measuring RES. called “BRAHMS” (Radar Test 
Bench for Holographic Analysis of RES Measurement), 
the CEV at Bretigny has just finished developing the 
“Hyper Brahms”, a system specially developed to track 
the RES of “invisible” aircraft. 


The result of cooperation between Dassault Electronique 
(hyperfrequency aspects) and Sogitec (signal processing 
and display), this measuring system is unique in Europe. 
Only the United States has an equivalent system at a 
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secret center in New Mexico. However, it is fixed, while 
France's Hyper Brahms is mobile. 


This measuring system is composed of two turrets with 
14 and four antennas respectively, capable of emitting 
between 0.5 and 40 GHz, and a cabin holding the 
transmission/reception controls, as well as the displays. 
It can work in seven wavelength bands, analyze 14 
wavelengths in real-time, and can measure a RES of one 
Square meter to 30 km. A video system linked to the 
radars 1s being installed in order to determine perfectly 
the position and altitude of the aircraft. 


This equipment will also be able to measure the RES of 
all aircraft, according to their flight angle and transmis- 
sion wavelength. Conversely, 1t makes it possible to 
analyze jammers as well as the effectiveness of electro- 
magnetic decoys launched by aircraft. Subsequently. by 
using these measurements the CELAR (Electronics and 
Armament Center) is able to define the firing envelope of 
missiles according to the type and position of the target. 


ENERGY, ENVIRONMENT 


EU Funds Italian Clean Energy Projects 


M1I1611153194 Milan IL SOLE-24 ORE in Italian 
3] Oct 94 p8 


[Article by Cristina Carlevaro: “Funds Are Coming 
From Thermie™} 


[FBIS Translated Text] The European Union has been 
generous to Italy in the share out of the funds for “clean” 
energy this year. Our country is to receive 51 billion lire, 
double the amount of last year. of the almost 300 billion 
made available by the Twelve. 


These funds have been set aside by Thermie, the pro- 
gram that was launched by the European Economic 
Community at the end of the eighties to provide incen- 
tives for energy-saving projects. Italy has presented a 
package of 100 projects at Brussels. The European com- 
mission, responsible for Thermie, has accepted 28 of 
them. They are innovative projects, for which the 
research stage has finished and the experimentation 
stage has started, up to 40 percent of the admissible costs 
being sustained by Thermie funding. 


The requests for support from Thermie were presented 
at the end of 1993. The reply came from Brussels in July, 
and it is planned to sign the contract in the middle of 
November. Some of the projects are already underway. 


In fact the companies have started the work indepen- 


dently of financial support from the European Union. 


The ENEL [National Electric Power Company] plays a 
key role in Italy. Brussels has given its “no objection” to 
all of the six projects that the board presented last 
December. The most important one plans for the con- 
struction of a small power plant fueled by vegetable 
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biomasses (specially cultivated wood). It 1s an industnal- 
agricultural project. in which several European partners 
are participating. the ENEL holding the predominant 
position. The total investment amounts to ECU37 mil- 
lion (more than 70 billion lire), of which 66 billion are 
covered by Thermie. The ENEL its a minonty partner in 
some of the projects. including for example the construc- 
tion of a coal-fired power plant in Scotland that will 
exploit the ENEL’s technology for the reduction of 
nitrous oxides. In other cases the ENEL is the sole 
designer and constructor. Thanks to collaboration with 
other European partners, the ENEL 1s able to participate 
in projects that have a total value of 136 bullion lire. 
spending ~unly™ 18 billion lire out of its own pocket. 


The FIAT group has been given the go-ahead for two 
projects. the first as FIAT Auto together with the multi- 
national Alcatel Telettra. The goal of the project 1s to use 
the “Prodas™ system to attain capillary control of the 
technological processes in an industnal plant, and to 
instantaneously adapt the ventilation of the buildings to 
the pollution level produced. The initiative, that will cost 
a billion lire. with a European Union participation of 
400 million, will be carned out in the FIAT Auto factory 
at Pratola Serra. in the province of Avellino, but will 
have the goal of extending the technology to all the 
production poles of FIAT. Thirty percent of the Thermie 
funding should arnve in January, even though the work 
has already started. 


The successive slices will become available during the 
experimentation, and the final quota of 20 percent, will 
be paid when the work is finished. after final approval 
has been obtained from Brussels. The second project, in 
collaboration with Volkswagen, Degussa, and Bnitish 
Gas. regards the use of light-duty vehicles (cars and small 
commercial vehicles) with methane-fueled engines; the 
goal being the reduction of polluting emissions and a 
more rational utilization of energy for transportation. 
The preliminary stage, that of research, has been par- 
tially financed by funding from the community's BRITE 
[Basic Research in Industrial Technologies for Europe] 


program. 


Thermie. on the other hand, will help AGIP [Italian 
General Petroleum Company] to perfect new technolo- 
gies for extraction and treatment, both on land and at 
sea, that will cause less environmental impact and that 
will reduce the costs of production. The European Union 
will cover almost 40 percent of the admissible costs of 
each of the three projects. The work, that is already 
underway, should be finished by 1998. 


Among the approved projects, the one that has been 
presented by Umbmia ts particularly interesting, because 
it is the only Italian region to receive funding from 
Thermie in 1994. Umbna ts investing over one billion 
lire. 35 percent of which is being covered by the Euro- 
pean Union. to realize its plans to improve the use of 
energy in its patrimony of buildings, with special atten- 
tron being paid to the control of polluting emissions and 
the conservation and substitution of energy. 
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Not all of the 183 projects that have been given the 
go-ahead by the European Union involve the collaborz - 
tion of more than one European organization. However, 
this will be the last time. In fact, as from the publicatior 
of the next call for proposais (planned for the middle of 
December) the so-cailed “community dimension”, as 
they like to define it in Brussels, will be a fundamental 
requirement for every project: the presence of at least 
two partners will be required for research and develop- 
ment projects, while at least four establishments will 
have to be working together in a traditional expernmmental 
project. 





European Union Funding for Clean Energy. Funding 
Planned for 1994 under the Thermie Program in Billions 
of Lire (Calculated with Respect to the ECU Rate of 
Exchange on 25 Oct). The Figures in Parentheses 
Indicate the Number of Projects. 












































Belgium | 62 | (6) 
Denmark | m3 | (6) 
France | 5 | (34) 
Germany | 40 | (29) 
Greece | $.9 | (8) 
Ireland | 48 i (7) 
Italy | $1.9 | (28) 
Luxembourg 1.5 | (2) 
Holland | 7 | (10) 
Portugal j 7.1 (8) 
United Kingdom | 72.5 (27) 
Spain | 183 | (18) 
Total | «2888 =| (183) a further 3.9 to be 
| assigned before December. 





UK: Current Can Alter Light Absorption of New 
Material 


95W'S0035C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 27 Oct 94 p 8 


[Article: “Optoelectronic Material Can Be Switched On 
and Off” } 


[FBIS Translated Text] Frankfurt-—A new solid-state 
material combination has been developed in England 
which can increase its light absorption in the visible 
range of the spectrum when an electric current is 
switched on. The transparent, glass-like material may be 
suitable as a protection against strong sunlight in auto- 
mobile window glass or for energy-saving systems in 
glass high-rise buildings, in which levels of incoming or 
Outgoing light can be controlled by glass panes which can 
be switched on and off. 


The material is made of semiconducting organic and 
organometallic complex compounds. The absorption of 
light is altered not by chemical reactions, as in the 
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familiar case of other polymer compounds which react 
similarly because of changes in oxidation conditions, but 
by a physical reaction. Thus, in the view of the Univer- 
sity of Leicester it is in all probability more reliable and 
more lasting than absorption changes based on chemical 
reactions. 


The basic principles of changes in light absorption were 
investigated in a research project lasting about two years, 
as a result of which the first compound, the organic 
compound tetrathiafulvalene (TTF) was identified in 
1992 as a semiconducting, organic compound with light 
absorption capable of change. According to this research, 
special structures in the ions making up the complex 
compound are responsible for this property. 


All compounds which possess both a strictly symmetrical 
(centrosymmetrical) structure and a non- 
centrosymmetrical ion of opposite charge can have their 
light absorption “switched” under the influence of elec- 
trical fields. 


The discoverers of the property guess that when the 
electrical field is changed this characteristic arrangement 
of the ions of the complex leads to a reorientation of the 
non-centrosymmetrical ions which form the dipoles and 
are imbedded in a matrix. 


Based on these research results, it was possible to look 
for and synthesize organic compounds which show these 
structural properties. Besides TTF, a metallo-organic 
complex of a copper-maleic acid compound (copper 
maleinonitril dithiolate), abbreviated CuMNT, also 
proved to be very “‘fond of switching.” However, so far 
no compounds have been found which can be returned 
to the initial condition after switching into the light- 
absorbing condition without heat treatment. 


Germany: Improved Water Vapor Barrier Sought 
For Degradable Plastics 


95WS0035B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 25 Oct 94 p 8 


[Article: “Materials from Renewable Raw Materials” 


[FBIS Translated Text] Frankfurt—Degradable mate- 
rials made from renewable raw materials could be made 
into packaging and disposable articles. The Fraunhofer 
Institute for Food Technology and Packaging (Schragen- 
hofstr. 35, 80992 Munich) argues that this would also be 
an interesting partial solution to the problem of waste. 
They say that there is good reason to believe that 
polymers made of these materials could replace the 
petroleum-based plastics previously used for this pur- 
pose, at least in part. 


The Fraunhofer Society notes in its 1993 annual report 
that polymers made from starch and cellulose deriva- 
tives, wholly or partially fermentated polyhydroxyal- 
kanoates (such as biopole) and aliphatic polyesters and 
special petroleum-based polyurethanes look promising. 
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It is said that all these materials have in common that in 
comparison to petrochemical polymers they show signif- 
icantly lower barrier properties towards water vapor, 
oxygen and other gases. The absorption of moisture, 
which is a basic prerequisite for good biodegradability, 
also limits the possibilities for applications. Under suit- 
able conditions decomposition is brought about by 
microorganisms which occur everywhere in nature. 


The DIN working circle “Biodegradable Plastics” has 
defined the process as a “process caused by biological 
activity which leads to naturally occurring metabolic end 
products while changing the chemical structure of the 
plastic.” Finally the material must be completely miner- 
alized. This is in contrast with earlier plastics, which 
were actually developed with the objective of perma- 
nently withstanding environmental influences. 


Foils made of decomposable polymers only have a 
chance to establish themselves in the market if it is 
possible to improve the barrier effect against water vapor 
significantly without affecting their degradability and 
environmental compatibility. This might be achieved by 
a coating applied with vacuum technology. Possible 
coating meterials would be silicon and aluminum oxides, 
which are ecologically unexceptionable and are already 
common components of the soil substratum. 


Germany: New Pilot Plant Renders Materials 
Suitable for Recycling 


95WS0035A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSSCHAFT 
in German 25 Oct 94 p 8 


[Article: “High-Energy Pulses Pulverize Components”’} 


[FBIS Translated Text] Frankfurt—Brittle materials can 
be broken down into their individual components using 
high-energy pulses. This has been demonstrated by the 
TZN Research and Development Center Unterluess 
GmbH at Unterluess with a newly constructed pilot 
plant. The procedure is suitable not only for the repro- 
cessing of electronic waste but for the breakdown of 
elastic materials such as rubber, old tires and neoprene. 


The procedure can be used in the mining industry, for 
example, to pulverize metallic materials or iron ore for 
better analysis. In layering technology, very pure powder 
of ceramic or quartz can be produced with high-energy 
pulses. Sand forms or casting cores could also easily be 
removed during iron and non-iron casting in this way. 


Metallic pipes can be cleaned of impurities which have 
been deposited on the walls without the pipe being 
destroyed. And Rheinmetall Berlin AG in Duesseldorf, 
which is a major participant in the TZN Research and 
Development Center Unterluess GmbH (Neuensothri- 
eter Str. 20, 29345 Unterluess; Fax: 0 58 27-53 56), 
reports that the high-energy pulse technique can also be 
used to treat contaminated soil and in waste water 
treatment. 
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A one-megajoule condenser battery is charged for energy 
storage and discharged in a serial oscillating circuit to 
produced the high-energy pulses. In the process, pulse- 
like currents of approximately 100,000 amperes are 
produced in fractions of a second. The impulse imparted 
to the material leads either to plastic or elastic deforma- 
tion or to pulverization, depending on the choice of the 
energy parameters for the energy transformation system. 
It was also said to be advantageous that there were no 
movable parts used in pulverization. The procedure 
could also be incorporated easily into automated 
sequences. 


According to the data, the energy expenditure for mate- 
rial processing is significantly lower than in comparable 
processes. One example which is cited is the energy 
saving in casting core clipping. Here it is claimed that up 
to 75 percent less energy is used in comparison with 
mechanical processes (and depending on the casting 
structure). 


In the breakdown of rubber residues, approximately 100 
pulses transform the rubber, which was previously 
frozen into glue, into coarse powder. A mill bar made of 
glass fibers, metal and plastic is pulverized in only ten 
seconds. It takes all of 30 seconds for 30 high-energy 
pulses to break down complex electronic parts into their 
components. It takes about 40 pulses to reduce 4- 
millimeter-thick safety glass to powder without dam- 
aging the imbedded metal grid. In this example, the 
recovered materials could also be sorted afterwards and 
immediately reused. 


Rheinmetall Berlin AG adds that the project is the 
development of a process previously used in mining in 
the Soviet Union. According to an estimate by the 
Federal Ministry of the Environment, in the last year 
alone approximately 1.5 million tons of electronic waste 
piled up on German dump sites. 


Germany: Siemens Develops High Temperature 
Fuel Cells 


95WS0044B Munich ELEKTRONIK in German 
31 Oct 94 p 36 


[Article: ““High-Temperature Fuel Cells with Nearly 2 
Kilowatts”; Subheadline: “Siemens Blazes Fresh Trails 
with Development of Environmentally Friendly Block 
Heating and Power Generator That Economizes on 
Resources: High-Temperature Fuel Cells to Be Used, 
Capable of Operating on Hydrogen or Natural Gas”’} 


[FBIS Translated Text] The core of the block heating and 
power generator developed by Siemens is high- 
temperature fuel cells displaying especially high effi- 
ciency and able to operate on hydrogen or even natural 
gas or coal gas. Siemens is currently the world leader in 
the development of Solid Oxide Fuel Cell [SOFC] type 
high-temperature fuel cells in a futuristic flat-panel 
design. The firm reported that for the first time, a 
high-temperature fuel cell of this sort, operating on 
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hydrogen and oxygen, has realized an output of 1.8 
kilowatts [kW]. Until now the peak value has remained 
at 1.3 kW. In the process, at Siemens AG’s energy- 
generation KWU [power generation division] sector’s 
laboratory in Erlangen, a power density of 0.6 watts [W] 
per cm? was measured. That represents a tripling of the 
value realized by other groups of researchers. For the 
first time, a thermal cycle was run with no loss of power, 
meaning that the fuel-cell stack was cooled from 950°C 
operating temperature to room temperature and heated 
back up to again, with the electrical values undergoing no 
change after being placed back into operation again. 
Altogether, the experiment lasted more than 300 hours; 
during that time 13 characteristic curves were registered 
and the power density as well as the temperature were 
altered repeatedly. 


After those successful experiments Siemens/KWU is 
now planning to improve the iong-term stability of ihe 
SOFC and to build a five-kW type. Envisioned in con- 
nection with this is the development of a 20-kW unit and 
the design of a 100-kW block heating and power gener- 
ator. If those intermediate phases are successfully over- 
come, Siemens believes that commercial use of block 
heating and power generators will be feasible early in the 
next decade. 


Germany: BMFT Supports 12 Projects to 
Decortaminate Soil 


95WS0045C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 2 Nov 94 p 8] 


[Article: “Bacteria to Help Clean Up Soil”’} 


[FBIS Translated Text] Bonn—In the future, microor- 
ganisms are supposed to render innocuous the heavy 
metals, petroleum, poisons and chemicals in contami- 
nated effluents and soils. The Federal Research Ministry 
reports that currently, under the federal government’s 
“Biotechnology 2000” program, a dozen projects are 
studying how environmental pollution can be eliminated 
in this way. Altogether, 28 research groups from 
industry, the universities and research institutes are 
developing fresh biotechnological concepts for the 
environment. 


Among other things there is a desire, using microbes, to 
endeavor to render innocuous chemical ‘weapons 
dumps” in the soil of former explosives and armaments 
production industries. Algae are supposed to rally 
against carcinogenic heavy metals like mercury, lead and 
zinc in industrial effluents. A new microbial method 
could, even in the factory, get rid of poisonous waste 
materials resulting from the production of the pesticide 
Dimethoate that are not allowed to be put into the 
sewage treatment system. 


As further asserted by the Federal Research Ministry, in 
Germany an information network of so-called tech- 
nology transfer centers is supposed to be set up that are 
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to advise municipalities on the cleanup of dumps. Two 
such service centers already exist in Leipzig and Frank- 
furt/Main. The biotechnological projects for the environ- 
ment are for periods of three to five years. All told, they 
are to be supported with nearly 19 million German 
marks from funding from the Federal Research Ministry, 
the laender and the private sector. 


ADVANCED MANUFACTURING 


France: ADEPA Study on Industry Investments in 
Automation, Computers 


95W'S0030A Milan MACCHINE & OFFICINA 
in Italian Jul-Aug 94 pp 28-29 


[Article by Rossella Maini: ‘French Industry’s Invest- 
ments in Computerization and Automation”) 


[FBIS Translated Text] France’s National Agency for the 
Development of Automated Production [ADEPA] has 
published its 5th Study or Industrial Investments in 
Computerization and Automation. 


The Study includes a survey of some 3,000 industrial 
establishments employing more than 10 persons, in 14 
different sectors ranging from the mechanical engi- 
neering and metalworking industries to the clothing and 
the agricultural food industries. It takes stock of the 
situation with respect to the equipping of these establish- 
ments and the outlook for growth of their investments in 
the organization and management of production. 


The purpose of the survey, combined with a specialized 
study, was not solely to determine the rate at which the 
French industrial firms are computerizing and auto- 
mating, but also to preview the outlook of the industri- 
alists as regards their future investments and the distri- 
bution of those investments between training and 
consultation, and to propose for the first time a classifi- 
cation of the applications programs most widely used 
throughout the industrial sectors. 


On the whole, 44 percent of the large firms—firms with 
more than 500 employees—have invested more than 140 
million lire in hardware and software over the past two 
years, while only 4 percent of the firms with less than 100 
employees have invested that same amount. It is to be 
noted, however, that the number of firms having 
invested these sums diminished by between 40 and 80 
percent, depending on the sector, between 1990 and 
1993, except among the plastics and rubber industries, 
where the proportion of firms investing in computeriza- 
tion and automation has remained constant. 


This investment crisis has been felt less in the informa- 
tion processing sector, and French firms are continuing 
to gear up in this sector, even though at a lesser rate than 
in the preceding years. As of today, of the 60,000 
industrial installations of record in France, 31,000 pos- 
sess at least one information processing setup, and 4,100 
are equipped with at least one workstation. 
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While the distribution of PC’s according to the size of 
firms is homogeneous, approximately one third of the 
19,000 installed workstations are distributed among the 
large firms employing more than 500 persons. These 
represent only 1.6 percent of the French industrial 
fabric, and 5 percent of the firms sampled in this study. 


Though the level of automation in the industrial firms 
has reached maturity, the problems of interfacing the 
diverse functions within the enterprise, in terms of 
production or commercial management, have not yet 
been resolved. CAPC [Computer-Assisted Production 
Control] is seen as the most suitable response to the 
needs in this regard. During the period 1992-1993, 13 
percent of the establishments invested in automation 
from this viewpoint, and 10 percent intended to make 
further investments in this sector during the succeeding 
12 months. 


Another leading sector from the standpoint of invest- 
ments during 1992-1993 was CAD [Computer-Aided 
Design], in which 12 percent of the enterprises invested 
during that period. Today, it attracts only 7 percent. As 
regards material, the survey confirms the data relative to 
software and shows a net preference for CAPC, with 
CAD, and above all CAM [Computer-Aided Manufac- 
turing], slowing. 


For all three of these families of hardware and informa- 
tion-processing programs, however, the number of firms 
that have invested in them dropped by between 20 and 
40 percent with respect to 1990, and more than 60 
percent of the firms do not anticipate spending in this 
sector over the next 12 months (57 percent of them did 
in 1990). This downtrend in planned investments 
includes all of the industrial firms, but for the most part 
the smaller ones. 


With respect to the qualitative evaluation of investments 
in automation, it is very interesting to note the finding 
that 83 percent of the large enterprises consider automa- 
tion indispensable for their very survival, while this view 
is held by only 37 percent of the small-sized firms with 
10 to 19 employees. 


The large firms also evaluate more positively than do the 
smaller-sized firms the quality of the services provided 
by consultant companies and the training of personnel to 
use information processing facilities. The situation as a 
whole, however, has improved relative to the situation 
described in ADEPA’s 4th Study published in 1990. 


As regards the training of personnel, the concept of 
production management and organization has created 
the need for higher-level skills, thus increasing invest- 
ments in training, to the prejudice of hardware and 
applications programs. The outlook calls for further 
increases in training-oriented investments, particularly 
with the advent of a new concept from the United States, 
namely, “reengineering,” which is expected to com- 
pletely revolutionize the organization of firms. 
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France: Advanced EDM Milling Machine Presented 


95WS0043C Paris L'USINE NOUVELLE in French 
3 Nov 94 p 48 


[Article by Daniel Chabert: “Spark Milling Revolutionizes 
EDM [Electric-Discharge Machining]”—first paragraph is 
L’'USINE NOUVELLE introduction] 


{[FBIS Translated Text] Charmilles Technologies, the 
EDM leader, has managed to industrialize a process that 
had been studied for many years. It must now find 
purchasers for the machine. 


It took nearly six years of research and a budget of over 
10 million Swiss francs for Charmilles Technologies to 
complete the industrial development of a brand new type 
of EDM machine, the Robomill 200. Its most original 
feature? It uses spark milling, a process that profes- 
sionals have known for a long time but which, until now, 
had hardly progressed beyond the research stage. 


The principle is to use a standard cylindrical electrode 
that is made to rotate in order to machine cavities 
through successive scanning down to the desired depth. 
This process is closer to contour milling on sinking 
machines than to milling properly speaking. But there is 
a sizable difference: absolute control over electrode 
wear, which gives the machine remarkable machining 
performance characteristics. 


Yet, it was only in 1990 that the Swiss manufacturer 
used all available means to start industrializing the 
process for good. Started with two people, the project 
now mobilizes some 50. The long development stage 
involved mostly the integration of specific algorithms 
into the machine numeric control, to offset electrode 
wear dynamically and to automatically ensure the preci- 
sion of the machined part along all three axes. 
Charmilles did not just innovate with this process. To 
make the frame, for instance, the Swiss manufacturer 
decided to use polymer concrete instead of cast iron. It 
provides twice the rigidity and will absorb vibrations 
five times better. The frame design—portal-shaped—is 
also original on the EDM market. It makes it possible to 
distribute static and dynamic loads symmetrically on all 
four pillars. 


“We believe that, in a first stage, spark milling will 
interest mostly sinking-machine users,” project leader 
Bernard Vaudaine explained. ‘“‘Quite simply because it 
yields the most significant economic benefits.” These 
benefits result to a large extent from the elimination of 
shape electrodes. These savings translate into a marked 
reduction of the parts-manufacturing cycle (40-60 per- 
cent) and into an equally marked reduction of produc- 
tion costs (in proportion to the number and complexity 
of the electrodes to be manufactured). In fact, all shape- 
electrode design and manufacturing work is eliminated, 
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since the machine uses only standard hollow cylindrical 
electrodes, which are quite affordable (a few tens of 
francs). 


“Manufacturing molds for technical parts is the very 
type of application where spark milling may yield very 
good results already now,” Pierre Sebellin, in charge of 
product marketing, indicated. Eventually, this process 
could in some cases replace traditional milling and 
grinding. But that will require some improvement of the 
process which, for the time being, remains limited to 
machining in 2.5 dimensions. Meanwhile, Charmilles 
Technologies is still cautiously assessing the importance 
of this innovation. The Swiss manufacturer will take a 
few months to test the market before deciding on the size 
of the production investments required. 


[Box, p 48] 


A Professional’s Opinion 


Alain Jacquot, chief executive officer of the ACE com- 
pany, a subcontractor specialized in EDM: 


“It 1s a very good idea. Especially when you know that 
most profitability problems encountered in sinking are 
essentially related to electrode manufacturing. With this 
process, the tool becomes an all-purpose tool. It also 
seems easy to program the movements of this electrode 
with current CAM [Computer-Aided Manufacturing] 
systems. 


“But I will remain skeptical as to the performance 
characteristics of the machine until I see it running. | 
know from experience that contour milling on a sinking 
machine is a very slow, and therefore very costly process. 
The machines that we are using today are perhaps not 
quite suitable.” 


[Box, p 48] 


Far Better Performance Characteristics Than Contour 
Milling 


Thanks to the automatic electrode-wear computing soft- 
ware included in the numeric control of the Robomill 
200, the user is right away sure of getting the right 
dimensions. This is a considerable progress over contour 
milling on sinking machines. Until now, to achieve the 
same result, the operator actually had to start several 
machining cycles, with new electrodes each time. That 
painstaking job discouraged most users. It is mostly for 
this reason that contour-milling operations never 
exceeded 10 percent of the operating time of any sinking 
machine. As for cutting speeds, according to the Swiss 
manufacturer, they are 10 times higher and yield geo- 
metric qualities that have nothing to envy to traditional 
sinking (flatness precision of q 0.005 mm, for instance). 
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Germany: Microstructures Measured Automatically 
for Quality Control 


95WS0014A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 6 Oct 94 p 8 


[Unattributed Article: “‘Microstructures Measured 
Automatically”] 


[FBIS Translated Text] For the quality control of micro- 
structures the Nuclear Research Center in Karlsruhe has 
developed a method which does not depend on the 
position of the microstructure component on the micro- 
scope table. According to the Kernforschungszentrum 
Karlsruhe GmbH (Koordinationsstelle Technologi- 
etransfer, Pf. 3640, 76021 Karlsruhe, phone: 07247-82 
55 80), this method is particularly suitable for measuring 
periodic structures. The data for microscope control, for 
the optical pattern recognition of the structures as well as 
measuring instructions, are derived from the CAD 
[Computer-Aided Design] design data. The description 
of the actual geometry which is similar to CAD is also 
available for additional process optimization. As the 
Center reports, the video images are processed in a 
multiprocessor system. This method for the 2D measure- 
ment of microstructures on substrates, Cosmos 2D for 
short, is fully automated, including microscope control. 
This makes it possible to integrate the method into a 
production line. 


Germany: HF Sound Warns of Onset of Overheating 
During Grinding 

95WS0015B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German 12 Oct 94 p 8 


[Article by sel: “Institute in Aachen Searching for Pre- 
vention Strategies; Non-Contact Measurement Using 
Sensors”’] 


[FBIS Translated Text] During grinding, high-frequency 
sound is created both on the workpiece and in the 
grinding disk. The frequencies, extending into the mega- 
hertz range, can also be used as process information. 
Within the scope of a research project, the correlation 
between the sound created during grinding and thermal 
edge zone damage resulting from tool life or occurring 
stochastically is now being investigated. The research 
results are to be used to develop a system for detecting 
and avoiding overheating during grinding. 


After installing the sound sensor mechanism on two 
different external cylindrical grinding machines, the 
actual values were recorded in reference to the suscepti- 
bility to defects. This took place in the Laboratory for 
Machine Tools and the Science of Industrial Organiza- 
tion (WZL, Laboratory for Machine Tools and the 
Science of Industrial Organization, RWTH [Rheno- 
Westphalian Institute of Technology] at Aachen, 52056 
Aachen). Both conventional and CBN [cubic boron 
nitride] abrasives were used. 
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In the experience of the Institute, a ring sensor is best 
suited for detecting the onset of overheating during 
grinding. This ring sensor can be mounted directly on the 
workpiece for test purposes. Frequencies ranging 
between 500 and 800 kilohertz can be used at this time 
for determining the frequencies typical of overheating 
during grinding. This range was unaffected by interfer- 
ence and fluctuations in the process parameters when 
using the ring sensor. With the gear component under a 
high load, the thermal damage of the edge zones due to 
machining was closely correlated to the possible life of 
the component loaded during operation. In this respect, 
the process defects do not generally develop continu- 
ously over the tool life but rather they occur suddenly 
and in a manner that is not reproducible. 


For this reason, according to the knowledge of the 
scientists, basic defect analysis is necessary for grinding 
machining of gears to be able to prevent damage due to 
overheating during grinding. Overheating during 
grinding occurs if the material is subject to an overload 
in the edge zone. In this process, the crystal lattice is 
changed. It is even possible that intercrystalline-bonded 
alloy components are eliminated. It is possible that 
microcracks result. 


Usually, overheating during grinding can be detected 
because of a discoloration of the ground surface accom- 
panied by surface cracks. In practice, this test is usually 
left to the subjective judgment of the expert. It has only 
been possible until now to obtain reliable information by 
using destructive tests. In spite of intensive efforts, there 
is at this time no analysis method that allows 
non-destructive crystalline structure testing of the 
ground surface off-line in a production environment 
with justifiable expense. 


However, with the further developed sensors and evalu- 
ation electronics of today, it is possible to record and 
analyze even the high-frequency components of the 
signal with sufficient resolution. The studies, led by 
Professor Wilfried Koenig, are directed toward repre- 
senting the relationships between the sound emissions 
created during grinding and the destruction to gear 
components caused by thermal edge zone damage. 


The crystallographic-metallurgical effects accompanying 
the influence on the crystal structure can be understood 
as the source of the high-frequency sound. In comparison 
to other signal sources occurring during machining oper- 
ations, these vibrations have relatively low amplitudes. 
They are greatly attenuated during the transmission in 
the machine to the coupling point. Special sensor 
designs, however, allow the sound signals to be located in 
a non-contact manner, even under the rough operating 
conditions encountered in practice, by means of a jet of 
liquid. In this way, the measurements can be made 
almost directly on the rotating workpiece. 


From the observed relationships, a strategy to extract the 
signal changes typical of overheating during grinding is 
to be derived. In this process, the goal is to have the 
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analysis method be of general validity for different 
gear-grinding machines. The strategy will be tested in an 
industrial grinding process of a gear manufacturer to 
demonstrate its suitability for practical use and to obtain 
pointers for any changes possibly caused by require- 
ments specific to gears. 


Germany: CAD/CAM Trends Reported 


Introduction 


95WS0018A Berlin INGENIEUR DIGEST in German 
Oct 94 p 49 


[Article: “CAD/CAM Trends”} 
[FBIS Translated Text] 


{Boxed item] Contents 


—ProSTEP: a method for improved computer-aided 
design [CAD] systems to communicate 


—Simulation: what the virtual workplace requires 


—Optimization: how CAOSS [Computer-Aided Optimi- 
zations System Sauter] pares down components 


—Suppliers: why mid-sized industry needs CAD 
—Team solution: the way networked designers operate 


—Viewpoint: how the use of CAD will become more 
effective 


—Animation: what persuades the customer more easily 


There is no skirting the use of CAD. Greater competitiveness 
through lower costs and shorter development times abso- 
lutely requires computer-aided design even in small firms and 
definitely in engineering offices. The automobile industry 
and its suppliers are setting the trends in this context. 
Altogether, however, only about one-third of German firms 
are operating with CAD software, as ascertained in a market 
study by Autodesk Limited [GmbH] of Munich. The reasons 
for this are that the market for CAD software is hard to get a 
handle on, programs are often too complicated and the 
exchange of data among different systems does not work 
flawlessly. That should all change now. 


Standards for German CAD/CAM 
95WS0018B Berlin INGENIEUR DIGEST in German 
Oct 94 p 50 


[Article: “Who Initiators of Standard Are”’} 


[FBIS Translated Text] Back in 1988 in the U.S., leading 
customers anid institutions banded together to prepare 
the industrial introduction of the future STEP [Standard 


JPRS-EST-94-033 
28 November 1994 


for the Exchange of Product Model Data] standard and 
respective products. To achieve this, in the same year the 
Product Data Exchange Using STEP [PDES] Inc. was 
established with an annual budget of $1.7 million. Next 
came the Nippon STEP Center in Japan in 1990 ($1.5 
million). 


Cz 
w (W 
(2) 13% name vy) 





1 
Key: |. Limited; 2. Incorporated 





The Germans joined up in 1991. The ProSTEP- 
combined project arose as a joint initiative by the BMW, 
Bosch, Daimler-Benz, Opel, Siemens and VW/Audi 
companies. The partners endowed the joint project with 
10 million German marks [DM], with the Federal Eco- 
nomic Ministry kicking in DM3.4 million in support 
funding. 


While all the various STEP organizations do operate on 
the basis of ISO [International Standards Organization] 
10303 for the exchange of product data, they are pur- 
suing different goals. Germany’s STEP initiative takes 
into account the entire range of all data information as 
they accrue in the process of developing and manufac- 
turing vehicles and electronic components, compiled in 
Application Protocol AP-214. Various other subproto- 
cols take into account only subsets. The U.S. STEP 
initiative, in particular, at least originally, targets only 
AP-203 that does not include essential information such 
as input on dimensions, group structures or CSG geo- 
metric models. Still, AP subsets have to be processed 
fully compatible with higher level APs. 


Active as research and development partners in the 
German project are the Society for Integrated Database 
Applications (GIDA) of Berlin, the Karlsruhe Nuclear 
Research Center (KfK), as well as the Institute for 
Computer Applications in Planning and Design (RPK) 
of Karlsruhe University. Nearly 40 large industrial out- 
fits and leading CAD software suppliers have joined 
together in the Coordinating ProStep Association for the 
Promotion of International Product Data Standards, 
Limited [e.V.] in Darmstadt. 
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Standard Data Evaluation Software 


95W'S0018C Berlin INGENIEUR DIGEST in German 
Oct 94 p 50 


[Article: “Step by Step”; Subhead: “Standard for CAD 
Data Exchange’’] 


[FBIS Translated Text] Lothar Heggmair estimates that 
annually, Germany’s auto industry has to finance well 
over DM100 million in additional costs because the 
exchange of data between manufacturers and suppliers 
does not operate trouble-free. The head of the principal 
department in the data processing sector for product 
development with BMW Incorporated [AG] in Munich 
knows what he is talking about. Simultaneous engi- 
neering, for example, the trouble-free access to data for 
internal and external partners in an optimized develop- 
ment alliance, is not feasible without mastery of product 
data technology. 


At present, however, the exchange of CAD systems 
electronic design and production data is possible only 
with qualifications and often entails sizable problems. 
For, according to Dietmar Trippner, the nearly 900 
suppliers that are increasingly developing and producing 
on their own entire modules and subassemblies for Audi, 
BMW, Mercedes-Benz, Opel and Volkswagen, are gen- 
erating their data with no fewer than 110 different CAD 
products. Trippner is managing director of PROSTEP 
Limited [GmbH] in Darmstadt, the joint German auto 
and electrical engineering company that was established 
at the end of 1993. Its aim is the development and 
introduction of standardized data interfaces for the 
exchange of all sorts of electronic product data. 


Currently what is being used for that purpose is the 
international standards IGES (Initial Graphics Exchange 
Specification) for the exchange of graphically-oriented 
data such as design data and VDAFS (Automobile 
Industry Association Surface Interface) for the exchange 
of data on free-form surfaces, for example, on car body 
parts. They convert only the pure geometric and design 
data; in the exchange of technological information 
important attributes and product data like tolerances, 
materials inputs, computational data and organizational 
data easily fall through the cracks. 


Trippner is aware that such standards are “obsolete and 
are no longer adequate.” According to Detlef Bie- 
lohlawek, in charge of CAD/CAM/CAE [Computer- 
Aided Design/Computer-Aided Manufacturing/ 
Computer-Aided Engineering coordination at Adam 
Opel AG in Ruesselsheim: “Better today than tomor- 
row,” and that is the reason for STEP. The acronym 
stands for ‘Standard for the Exchange of Product Model 
Data.” It was adopted in mid-1993 by the International 
Standardization Organization (ISO) as ISO standard 
10303. STEP is a neutral format that is independent of 
producer specific CAD systems data formats. The 
exchange requires standardized and comprehensive 
interfaces, data converters or processors, to translate the 
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data into the uniform and standardized neutral format 
that any CAD system can read and simultaneously 
interpret. 


It is just this function of the STEP processors, the fact 
that they not only reproduce data in a specified syntax— 
using the internationally standardized metalanguage 
EXPRESS—, but also unequivocally transfer the signif- 
icance of the data that makes them superior to IGES- 
and VDAFS-based data converters. Besides graphic aru 
geometric data, STEP processors also convey technolog- 
ical data in designs, for instance, dimensions, tolerances 
or surface inputs and even master files and organiza- 
tional information, subassembly and materials data, 
computational data up to and including recycling data, 
job plans and parts lists. 


The STEP processors consist of two components: 
ProSTEP GmbH of Darmstadt is developing and selling 
as a normalized and standardized interface the neutral 
component that is identical for every CAD system. For 
the development of STEP processors, the firm is sup- 
plying CAD systems producers, software outfits and 
end-users a special toolkit program as a tool for software 
development. The ProSTEP data viewer is customized 
for the requirements of the auto industry. It entails a 
viewer for data files in the IGES, VDAFS and STEP 
standards for UNIX workstations, for example, for input 
control of exchange data. 


CAD software outfits are developing on their own the 
second component that is specific to the respective CAD 
systems. The majority of important suppliers is working on 
ProSTEP processors or already has them on the market. 
Intergraph, for example, intends to offer a ProSTEP trans- 
lator for its EMS CAD software package. Siemens-Nixdorf 
will put on the market a STEP integrator, and in 1995 
Hewlett-Packard [HP] will put on the market a ProSTEP- 
compatible product for the HP PE/Solid-Designer. CAP 
Debis is offering a STEP processor for CATIA [Computer- 
Aided Three Dimensional Interactive Applications], and 
Tecnomatix is selling AP-214 based products for the robot 
simulation software ROBCAD. 


CAOSS System 


95WS0018D Berlin INGENIEUR DIGEST in German 
Oct 94 p 52 


[Article by Jochen Wegner: ““CAOSS Makes Work Pieces 
More Easily”) 


[FBIS Translated Text] The sight of a tree bark is what 
gave Dr. Juergen Sauter in Karlsruhe the idea for his 
development of an optimizing software for work pieces: 
if you want to get an optimum work piece you simply 
have to add extra material at severely stressed points 
and, in turn, you can pare it from less stressed parts. To 
compute the respective stress, Sauter applies long 
familiar physics principles. In this way, over a number of 
computer cycles an optimized entity initially emerges. 
Next, it undergoes yet one more transformation on an 
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additional request from Sauter: all the individual parts 
are to be stressed as concurrently as possible. 


Such principles seem so simple that they strike current 
processes that compute the behavior of entire systems on 
the basis of finite elements methods as being manifestly 
too simplistic. For work piece optimization, for example, 
in machine building, such computations, however, are 
enormously expensive and require systems of equations 
involving thousands of unknowns. The “Computer- 
Aided Optimizations System Sauter” (CAOSS) program 
that has been developed in a firm founded specifically 
for that purpose considerably simplifies such computa- 
tions on the basis of the tree-bark principle: it was 
possible, for instance, for Sauter to reduce by an addi- 
tional 30 percent the maximum stress for a German 
brake manufacturer’s component that had already 
repeatedly been computer-optimized. It was also pos- 
sible to reduce by a third the maximum stress for the 
clutch gear of a large auto supplier. That is equivalent to 
a theoretical extension of the lifetime of those parts by 
nearly a thousandfold. 


Since then, Sauter has expanded his CAOSS system in 
such a way that it is capable not merely of optimizing the 
surfaces of a body, but even add or subtract material 
inside of it, depending on the emergence or non- 
emergence of powerful forces. Meantime, a group of 
researchers at Karlsruhe university is continuing to 
develop the process. The aim is for the program not only 
to optimize already given shapes but to determine on its 
own, in advance, the most appropriate topology for the 
component. Then, at the outset the computer would 
have to be provided only with a lump of material that 
needed to be modeled plus the specifications that the 
completed part has to meet. Pundits opine that designers 
might then soon be well on the way to rendering them- 
selves superfluous. 


Virtual Workshop 
95WS0018E Berlin INGENIEUR DIGEST, Oct 94 p 52 


[Article by Matthias Schlierkamp: “Virtual Workshop”; 
Subhead: “Simulating Collisions of Parts’’] 


[FBIS Translated Text] In the current standard for many 
programs the designer uses slices to monitor the possi- 
bility of a problem-free joining of two parts or the 
emergence, for instance, of a collision. Also via slices, 
monitoring of maintained minimum distances and the 
proper adjacency of contact surfaces is realized. This 
procedure is very time-consuming and, as a rule, there- 
fore, is applied only by way of sampling. 


The pressure keeps growing for shorter times and higher 
quality in development activities. Hence, new processes 
like “concurrent engineering” have been introduced: a 
number of designers work in parallel on different parts of 
a project. In this context a complete test via slices would 
naturally lead to a sizable time lag. 
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The virtual workshop of Tecoplan Informatik GmbH in 
Ottobrunn provides a speedy and reliable remedy: For 
complete review of a part comprising some 50 individual 
parts it requires only one and a half hours. The test is a 
fully automated process and can run, for instance, over- 
night. Being studied are: freedom from collisions, min- 
imum and maximum gaps as well as contact surfaces. 
Lastly, the separate simulation run shows up any 
shortage of assembly-friendliness. The system points out 
any shortcomings to the designer. Moreover, the testing 
of the data for a fit takes place in a wholly system-neutral 
manner. It is possible, therefore, even for suppliers’ parts 
to be taken into account. The program can be employed 
as a stand-alone solution but it is also capable of being 
integrated into any existing CAD system. 


Studies in the virtual workshop are not merely of a static 
nature. Dynamic assembly and installation simulations 
are likewise feasible. Thus, it is possible for parts of an 
imaginary output position, of the band for example, to 
be moved to its later input position. In the course of this 
approach the program computes any possible collisions 
or interval specifications that are not being maintained. 


A second functional bloc of the virtual workshop is 
photo-realistic visualization of all parts. This is advan- 
tageous, above all, if during joint discussions, decisions 
have to be made, for example, about designs and their 
alterations in the manufacture of the vehicle. Generally, 
managers or outside customers are responsible for that. 
Emerging problems can be explained to them much more 
vividly with photo-realistic presentations than with the 
commonly used grid presentations. It is possible to load 
as many parts as desired and to define them as so-called 
scenarios. Loading of many parts is achieved through 
reduction of the data volume relative to the CAD geom- 
etry. Depending on the precision opted for, the virtual 
objects will then still require only five to 30 percent of 
the original data volume. 


In each scenario the coloration of the objects, their 
surface qualities as well as the zoom factor are capable of 
being determined. Furthermore, the light sources and the 
positioning of the camera can be selected at will. If the 
program is run not in a stand-alone operation but under 
IBM’s [International Business Machines’] CATIA 3D 
design program, the virtual workshop objects are 
depicted as polyhedron-like systems. 


All parts present in the virtual workshop are positioned 
relative to one another in geometric series. All attach- 
ments, for instance, to a given part can thus be located. 
This is especially important if a part is to be modified in 
its preestablished setting. The resulting changes in the 
adjoining parts can then be easily discovered. Likewise, 
still available design space for the design of a new part 
can be determined. Because of the limited number of 
data, testing the combined fit of all the parts is extremely 
rapid. The other typical input of each individual part for 
monitoring the fit problem is now realized in its entirety: 
the program automatically checks out each part relative 
to its spatial neighbor. 
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Highly sophisticated parts like engines or gears can also 
be approximated via a simplifying envelope geometry. 
Such envelope geometries, in turn, can be employed as 
objects in the virtual workshop. In this way package 
studies can be implemented even in the initial phase of 
automotive development. Most engine parts as well as 
the data for them are already available as standard 
quantities. Their envelopes can be applied in the virtual 
workshop to locate in a timely way the optimum arrange- 
ments of the parts in the confines of the engine. 


The software is designed in such a way as to enable 
optimum use of parallel computer architectures. In this 
way, response times of less than a second for assembly 
studies can be realized. 


The virtual workshop is based on a data format that 
conforms to STEP application object G4 of AP 214. It is 
possible to generate virtual workshop objects from 
CATIA models, from STEP application objects G4 (III/ 
1994), from HOOPS Metaliles involving polygons and 
shells (AutoCad) and from VDAFS-V2.0 elements (III/ 
1994). It is also possible to map triangular and polyhe- 
dron data files for any format via the programming 
interfaces in virtual workshop objects. 


The program runs integrated under CATIA or as a 
stand-alone system on UNIX platforms such as SUN or 
RS/6000. 


CAD Conference Network 


95WS0018F Berlin INGENIEUR DIGEST in German 
Oct 94 p 54 


[Article: “Networked CAD Conferencing”} 


[FBIS Translated Text] Under the TeamSolutions family 
of products, Spectragraphics GmbH of Germany in 
Hanau, together with TeamExchange, is supplying a 
software that allows production, transmission and 
storage of compiled documents. On the basis of X- 
Windows this tool is supposed to yield a link among 
CAD/CAM systems, professional graphics programs, 
DTP, text processing and tabular calculations. The result 
is a computer-aided ability, for example, for parts to be 
discussed and optimized during the design process by 
participants at various locations, saving time and costs. 


Together with TeamConference, the same manufacturer 
is supplying another software solution independent of 
any platform that facilitates real-time conferencing 
entailing CAD/CAE applications. In this way it is pos- 
sible for data from graphics or CAD/CAE applications 
like Professional CADAM, AIX-CATIA, Unigraphics, 
Pro-Engineer, I-DEAS, Bravo or AutoCAD to be made 
available simultaneously to a rather large number of 
participants. To clarify ideas, any participant can copy 
an image-clip on a white-board window (photo page 49 
{not reproduced]) that automatically appears on all 
participants’ displays. 
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CAD Survival Program 


95WS0018G Berlin INGENIEUR DIGEST in German 
Oct 94 p 54 


[Article: “Survival Programs”; Subhead: “Suppliers 
Driven to Use CAD”’} 


{[FBIS Translated Text] Michael Kaeubler heads up a 
design bureau with six employees in Leidersbach bei 
Aschaffenburg, Germany’s “‘steering-wheel fortress.” 
Even today, according to him, 30 percent of his orders 
would be lost if he were unable to provide CAD pro- 
cessing of the supplied data. The time available for 
fulfilling an order has been cut in half since his design 
bureau was established in 1979—from three months to 
six weeks on average. At that time virtually the entire 
design process was still based on drawings and models 
that were produced for tool manufacture. 


It is a typical case for the branch: for a long time 
suppliers have been caught between the consequences of 
struggling with costs and the reduction of model devel- 
opment times. Even small and mid-size design bureaus 
have been increasingly compelled to utilize CAD sys- 
tems. To be sure, what is crucial for survival here is 
affordable software tied in with the large systems used at 
the automobile manufacturers. 


CAD use started out as an experiment and a matter of 
personal interest for Kaeubler. In 1989 he acquired the 
first package of Autodesk’s AutoCAD 10 personal com- 
puter [PC] program. Kaeubler’s decision to do so was 
primarily motivated by price considerations and because 
of the relatively easily learned operation of it. 


To be productively used in everyday business, however, 
Kaeubler’s system still needed one expansion. For without 
outside help, it was not able to read the design data 
supplied by the auto manufacturers. The free-form sur- 
faces used in automobile manufacture are the domains of 
large CAD systems play hardly any part in the design tasks 
of other branches. Only with the help of additional soft- 
ware did Kaeubler succeed in linking up with the CAD 
production process. This involved the programs VDAFS/ 
DXF, Auto/Slice and Auto/Surf—not to be confused with 
a recently offered product with a similar name by 
Autodesk—from the RWTUEV Institute in Essen. 


The conversion program that converts the auto manu- 
facturer’s VDAFS exchange format free-form data into 
AutoCAD’s DXF format is of key importance. After the 
conversion the data can be read in without any problem. 
Alternatively, defined organizational design structures 
such as categorization into outer and inner shell can be 
translated during transmission into different color or 
layer allocations. AutoCAD then accepts those with no 
complaints and they provide the designer easily manage- 
able data material. According to Klaeuber, the accuracy 
and reliability of the transmission can only leave any- 
thing else to be desired if there are deficiencies in the 
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VDAFS data supplied by the auto manufacturers. Gen- 
erally, even those kinds of problems can still be rectified 
on his own by Klaeuber who is not an expert in electronic 
data processing [EDV]. In more difficult cases he has to 
resort to emergency assistance from RWTUEV experts. 


Having the design data in the computer and not merely 
on a drawing and in columns of figures provides the 
designer significantly easier access to his job. All mea- 
surements are directly retrievable and do not have to be 
determined or input any longer for the design; instead, 
they can be directly applied. 


But it is only with the application of the RWTUEV 
programs Auto/Slice and Auto/Surf that Kaeubler 
obtains the definite added value of CAD designing. 
Those expand AutoCAD to perform critical functions 
such as the design of 3D slices and the designing of 
free-form surfaces for the design of parts and tools. Some 
details of those programs are directly attributable to 
Kaeubler’s suggestions. 


Since using CAD, Kaeubler begins his design activity 
with a number of slices through the work piece that 
immediately provide him with a better overview of the 
properties and the shape of the piece than any conven- 
tional drawing. Also highly advantageous is the possi- 
bility of determining via slices the dividing surfaces of 
the tool. Finally, Auto/Slice simplifies the realization of 
drawings of the individual pieces for the contours that 
the tool manufacturer requires from the designer. As 
desired—with ever increasing frequency—by the 
customer, Kaeubler is abie to reproduce the designs also 
as data in the VDAFS format using the RWTUEV 
converter. 


The overall advantages of using CAD are: tidier organi- 
zation of a drawing resulting in simplification of the 3D 
design, continuous redevelopment of the auto models, 
easy modification of the CAD designs in the event of 
constant small changes and improvements in the details 
by the producers to the auto models and consequently 
reduced job time and lower costs. Meanwhile, other 
advantages such as the use of parts libraries or simple 
output of any determinable design details as a drawing 
have become virtually taken for granted by Kaeubler. 


Railroad Applications 


95WS0018H Berlin INGENIEUR DIGEST in German 
Oct 94 p 56 


[Article: “Railway in a Laptop”; Subhead: “Animation 
Wins Over Customers’”’] 


{[FBIS Translated Text] Whether a large northern 
German shipyard wants to present a customer in the Far 
East with the draft of a new shipbuilding operation or a 
planning office wants to submit a just projected new 
building complex—virtually nothing goes anywhere any 
longer without visualization. Wolfgang Opel has learned: 
“It is not enough any more to use CAD systems to design 
quickly, cost-effectively and with high quality, 
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machinery and equipment products, electrical engineer- 
ing/electronics products or construction projects. The 
customer would like to be able to consider future 
projects even as near reality. Even experts are having a 
hard time imagining the final product, using design 
drawings and miniaturized models.” 


Opel, one of the managing directors of Engineering and 
Design Bureau GmbH (IKB) in Bautzen, has therefore 
focused for a long time “on the three-dimensional visu- 
alization of our designs.”’ In this context, the drawings 
stored in the CAD system produce both photo-realistic 
images having true-color quality and also full animations 
as camera trips through three-dimensional objects. 
Colors, materials and lighting situations are selectable at 
will and can be varied in accordance with the customers’ 
desires. 


Opel’s latest coup is Dresden’s fixed cable railway that 
after reconstruction, once again since the summer, is 
taking passengers up to the splendid “White Stag” belve- 
dere. On commission of Waggonbau Bautzen GmbH, 
IKB engineers designed the cars in their historical 
design—albeit on the basis of modern design standards. 
As Opel states: ““Our customers were able to fashion for 
themselves an image of the new cars from virtually every 
angle—before they were produced.” 


The basis of the three-dimensional depiction was the 
design drawings under AutoCAD developed by CAD 
market leader Autodesk in Munich. Using 3D-Studio 
from the same software firm, many individual images 
were progressively generated from it that could then be 
modeled into and visualized as “real” objects. The result 
was a video realistically portraying entry into the cars 
and the cable railway’s trip. Not even by leaving a 
newspaper behind on one of the seats did the designers 
neglect producing even more near reality. 


IKB engineers’ results won over the wagon building 
managers from Bautzen on another project too: visual- 
ization and animation of a streetcar for Dresden based 
on 3D design data. In the meanwhile it is a foregone 
conclusion that the city on the Elbe will get a modern 
subway. Opel suspects that the deciding factor in that 
was “not only design and costs but the successful presen- 
tation of the photo-realistic model of the new trolley on 
a laptop (photo: page five [not reproduced]) also contrib- 
uted to the outcome.” 


As a result, the CAD design specialists for machine 
building with 40 employees and an annual turnover of 
DM3.4 million in 1993, did right even in the past: the 
IKB engineers garnered their initial experiences with 
wagons for the Borkum narrow rail. The narrow gauge 
cars for the largest island of eastern Frisia were to be 
replaced by new trains with a historical look. The 
Bautzen engineering company working with AutoCAD 
on the PC network took the CAD data as the initial basis 
for 3D-Studio to visualize them three-dimensionally. In 
this way it was possible for the people of Borkum to have 
an impression of the new, historical development even 
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long before the first car was built. According to Opel: 
“The municipal administration, as the client, was able, 
even in the project phase, to view three-dimensionally on 
the monitor what the trains would look like on the inside 
and the outside. That made it easier to decide for or 
against a color scheme or variations in appointments.” 
Since March 1994, the trains have been hauling passen- 
gers on the stretch between their vacation quarters and 
the harbor. 


LASERS, SENSORS, OPTICS 


Germany: New Electronic Process Improves 
Materials Testing 


95WS0015C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 13 Oct 94 p 8 


[Article by JB: “Shearography Makes Materials Testing 
Easier’’] 


[FBIS Translated Text] At the University of Kassel, a new 
electronic test method has been developed that can be used 
for the materials testing of components. The process, 
called shearography, provides advantages over conven- 
tional interferometry, reports Professor Dr. Wolfgang 
Steinichen (Laboratory for Photoelasticity and Mechanical 
Engineering, Moenckebergstr. 7, 34109 Kassel). 


The material sample to be studied is illuminated using a 
laser. The reflected beams can then be recorded using an 
interferometer and a CCD [charge-coupled device] 
camera. By means of a prism mounted in front of the 
camera—a shearing element—two different images of 
the sample are produced. These images are superim- 
posed over one another. This creates an interference 
pattern. 


The image is recorded by the CCD camera and sent to a 
personal computer. If the material is then subjected to a 
load, the interference pattern changes because of the 
deformation. The second image is also recorded and can 
be compared to the interference image of the unloaded 
sample stored in the computer. 


The shearogram created in this manner now makes 
possible a precise determination of the location of 
deformed areas. Only these areas are shown as a striped 
pattern. The parts of the material that have not 
deformed under the load do not exhibit a striped pattern 
on the other hand. This is different from holographic 
interferometry where the entire image of the material 
sample is covered with stripes. 


As Steinichen explained, the search for defect points is 
considerably facilitated by shearography. The new 
method is also less prone to interference and precise 
measurements can even be made if the sample has been 
moved unintentionally. In this manner, shearography is 
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also well suited to materials testing and quality control in 
industrial settings. Isolating the system against vibra- 
tions is not necessary. 


It is also claimed that shearography is very fast by 
coupling it with electronic image processing. Compo- 
nents can be optimized for later use while being pro- 
duced, and improvements can be assessed immediately. 
In Kassel, shearography is being used for materials tests 
on composite fiber components, for quality control of 
rubber-metal compounds and for the vibration analysis 
of components. At this time, a mobile shearography 
tester is being developed for industrial use. 


Germany: Computer Tomography Aids Nondestructive 
Testing of Materials 

95WS0045A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German 2 Nov 94 p 8] 


[Article: “Testing of Materials Using Microtomograph”; Sub- 
head: “Objects Reproducible to Scale of 5 Micrometers”’} 


[FBIS Translated Text] Frankfurt—Images even of the 
internal structures of sensor systems or material samples 
can be obtained using computerized tomography. But 
the computerized tomographs developed for medical 
applications are not suited for this purpose. The Juelich 
research center has now developed a microtomography 
system that can be used for the testing of materials. 


The system consists of a miniature x-ray source, a 
manipulator for holding the sample and the x-ray 
detector. The microtomograph is able to reproduce 
objects to a scale of five micrometers. Hence, in terms of 
resolution, the device is superior to an ordinary tomo- 
graph, as reported by the Juelich Research Center Lim- 
ited [GmbH] (Stetternicher Forst, 52425 Juelich). 


To realize the required quality of reproduction, the 
sensor elements comprising the x-ray detector had to be 
scaled down. But that simultaneously requires a signifi- 
cant enhancement of the radiation intensity of the x-ray 
source to end up with a reproduced precision image. 


The electron gun of a scanning electron microscope is 
used to realize this. The electron beam is directed at a 
metallic cutting edge and at that point it generates the 
required intensive x-ray radiation. In this way the 
sample is irradiated through a number of strata. Using 
an image processing system, a two- and three- 
dimensional x-ray image also emerges as a high- 
resolution reproduction of the internal structures. In 
addition to tomographic analysis, an electron micro- 
scope approach can also be applied to the sample. 


The Juelich system, for instance, can be used to diagnose 
pores and cracks in ceramics or composite fiber mate- 
rials. In microsystems technology the process is appro- 
priate, among other things, for microtomographic mon- 
itoring of airbag sensor systems. Another area of 
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application is petroleum extraction. Microtomography 
facilitates the analysis of the penetration of the oil/water 
mixture through porous rock. 


In this way an especially effective process for extracting 
oil could be developed. In biological research the system 
facilitates the nondestructive three-dimensional repro- 
duction of the internal organs of microorganisms. Filter 
structures too are studied at Juelich. Such studies help 
simulate the exhaust flow through filters and enhance the 
level of their effectiveness. 


Germany: Metal Bonding Studied With Scanning 
Electron Microscope 


95P60012A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 26 Oct 94 p 8 


[FBIS Translated Text] Using a scanning electron micro- 
scope, the Institute for Metallography and Metal Physics 
of the RWTH (Rhine-Westphalian Institute of Technol- 
ogy), Aachen, is studying the structure of dissolved 
niobium from a copper-niobium compound, since one 
would like to combine the good electrical properties of 
copper and the mechanical strength of niobium in one 
material. In this connection, the three-dimensional 
structure of niobium is only visible through a scanning 
electron microscope. Niobium precipitates out from a 
common melt first in the form of three-dimensionally 
branched structures (dendrites). At lower temperatures, 
the copper then also solidifies and surrounds the nio- 
bium dendrites. To study the niobium structures, the 
scientists of Professor Dr. Guenter Gottstein chemically 
etch away the copper in the test preparation. Equipping 
the microscope with additional detectors and analysis 
programs now offers the Aachen researchers completely 
new insights into the microstructural development of 
metals through the so-called electron backscattering pro- 
cedure. With this technique the frequency distribution of 
the crystal orientations can be directly measured even in 
the smallest areas and a microstructure can be linked 
with its orientation. A knowledge of the formation and 
growth mechanisms of grains in these substances should 
then help in the manufacture of these materials. 


Germany: New Optical Device to Measure 
Meteorological, Climate Data 


95P600224 Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German | Nov 94 p 8 


{[FBIS Translated Text] Scientists at the Karlsruhe 
Nuclear Research Center are developing various inter- 
ferometers for meteorology and climate research on the 
basis of a new optical concept of the double pendulum 
interferometer. Among others, ozone changes will be 
investigated using a Michelson interferometer for pas- 
sive atmospheric sounding (MIPAS). (Scientists from) 
the Institute for Meteorology and Climate Research (Dr. 
Cornelis Blom, Box 3640, 76021 Karlsruhe) will fly over 
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different regions of the Arctic with Transall aircraft to 
document ozone destruction. New aspects of the role of 
radicals and reservoir gases in the complex of ozone 
breakdown manifest themselves in remote measure- 
ments of stratospheric trace gases. Investigation by inter- 
ferometer can provide especially valuable measurement 
data. The composition of the stratosphere and its vari- 
ability in space and time will be just as detectable as the 
phases of chlorine activation and potentional ozone 
destruction, as well as conversion of chlorine radicals to 
less dangerous reservoir gases. Through experiments in 
the area of cooling and cryogenic technology, the 
researchers, who until now had worked without cooling, 
have enhanced the performance of the functioning Mich- 
elson interferometers by cooling (them). 


MICROELECTRONICS 


Belgium: Companies Cooperate in Digital Signal 
Processor Network 

BR1811122694 Zellik TECHNIVISIE in Dutch 

Sep 94 pp 13-15 


[Unattributed article: “Companies Cooperate in Digital 
Signal Processor Networks] 


[FBIS Translated Excerpt] Most of the signals sur- 
rounding us are analog: digital is the exception. Micro- 
electronics, and therefore also the miniaturization of the 
control elements, rely for the greater part on digital 
processing of data. To be able, therefore, to control or 
simulate the analog world with digital “instruments,” 
changing over from analog to digital and back again, 
means that speed and calculating capacity are essential. 


Processors are becoming more and more powerful 
(greater word length) and faster. For so-called “‘real- 
time” applications, “digital signal processing” or DSP 
are needed. There has been an explosive growth in the 
last few years in the number of products that make use of 
digital signal processing technology. 


These products can be found in various areas, such as 
telecommunications, medical instrumentation, robotics, 
consumer electronics, multimedia, and so forth. It is 
becoming increasingly harder to find electronic products 
in which DSP technology is not an essential constituent. 
At the moment, annual growth worldwide is over 30 
percent. 


In the area around Leuven, two research institutes, 
IMEC [Inter-University Microelectronics Center] and 
the Catholic University of Leuven, have set up a “‘net- 
work”’ under the name “DSP Valley” together with four 
companies which work closely together with them, 
Philips ITCL [expansion unknown], EDC [European 
Development Center], EASICS, and Intelligent Systems 
International. Together they intend to turn the expertise 
they have built up jointly (built up among other ways 
through many mutual collaboration schemes and 
involvement in international projects such as, for 
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instance, ESPRIT [European Strategic Program for 
Research and Development in Information Technolo- 
gies}, JESSI [Joint European Submicron Silicon Initia- 
tive], ESA [European Space Agency], and bilaterally) 
into commercial ventures. In this way, total solutions 
can be offered to potential clients, as a result of which 
one or more partners will be able to put in their optimal 
available complementary potential. This project is coor- 
dinated by Ir. Patrick Pype, head of technical and 
administrative coordination for VSDM (VLSI [Very 
Large Scale Integration] Systems Design Methodologies) 
at IMEC. [passage omitted] 


DSP Valley 


Within the DSP Valley “network” there are two research 
institutes, IMEC and the Catholic University of Leuven, 
as well as the four companies which work with them, 
Philips ITCL, EDC, EASICS and Intelligent Systems 
International. In total more than 300 experts are active 
in the field of DSP within the network. 


DSP Valley offers solutions ranging from involvement in 
research projects up to and including complete project 
development. In particular, DSP Valley is active in the 
field of design on PCB's [printed circuit boards], use of 
commercial components, implementation via FPGA 
[Field Programmable Gate Arrays], and fully customer- 
oriented chip design. This is all achieved by repeatedly 
making use of the most advanced design technology and 
CAD [Computer Aided Design) aids, which have for the 
greater part been developed within IMEC and at the 
moment are being commercialised by EDC/Mentor 


Graphics. 


In addition to marketing and joint involvement in 
projects, DSP Valley also offers training courses. The 
first course was organized from 18 to 22 April and dealt 
with the subject, “Increased Productivity for DSP 
Design in Telecommunications and Multimedia Sys- 
tems.” On 24 November 1994, an international forum is 
being held at which the partners will introduce their 
expertise together with projects which have already been 
completed. Next year a course will also be set up on 
simulation, emulation, and “rapid prototyping” of DSP 
systems. 


EASICS: the Youngest Partner in DSP 


EASICS is a spin-off company arising from IMEC and the 
Catholic University of Leuven, which was set up at the 
beginning of 1992. EASICS has given itself the aim of 
drastically speeding up the design process for ASIC’s [Appli- 
cation Specific Integrated Circuits] and FPGA’s by making 
use of design methods based on the hardware descriptive 

VHDL [very-high-speed hardware description lan- 
guage}. VHDL is an industry standard, so EASICS finds it 
easy to work together with other companies. 


EASICS develops three product lines in the area of 
VHDL, and VHDL-related research. Typical customers 
at the moment are large or specialized businesses in the 
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telecommunications sector with often complex projects. 
That EASICS as a small company has succeeded in 
attracting this sort of client and project is thanks to the 
background of its founders. This covers both research 
experience carried out at IMEC and the Catholic Uni- 
versity of Leuven as well as industrial experience. As a 
result, EASICS combines basic knowledge concerning 
advanced design technologies with a fundamental 
aay of systems in the field of telecommunications 
an . 


EASICS’ activities have already also had an indirect 
effect on the Flemish economy. For example, the deci- 
sion of TranSwitch (United States) to set up “TranS- 
witch Europe” in Flanders was positively influenced by 
its good relations with EASICS. EASICS was already 
showing a profit during its fiscal second year, which 
finished at the end of March 1994 with a net result of 2.7 
million Belgian francs on a turnover of 12.3 million 
Belgian francs. A new employee was taken on recently, so 
that EASICS now employs four people. EASICS is also a 
member of the DSP Valley consortium, an initiative 
within which various companies in the Leuven region 
have joined forces in the field of DSP. 


France: Axode’s Latest OCR Neural Chip Presented 


95WS0043B Paris INDUSTRIES ET TECHNIQUES 
in French Oct 94 p 34 


[Article signed R.L.: “Optical Character Recognition 
[OCR] on Silicon” —first paragraph is INDUSTRIES ET 
TECHNIQUES introduction] 


{[FBIS Translated Text] It will yield a much higher 
processing rate. The technique works just as well for 
filing as for sorting. 


Thus, the OCR system of the Axode company is said to 
be 100 times faster than the software solutions in use 
today. At the source of this performance characteristic is 
an electronic chip tailored to replace the traditional 
software used in applications of this type. Developed 
with the help of the Jessica program and the technical 
assistance of the Higher Electronic School of the West, 
this ASIC [Application-Specific Integrated Circuit} will 
equip the 20 or so vision systems that Axode markets 
every year. However, to better amortize development 
costs, the company also intends to offer it to vision- 
system manufacturers as an OEM [original equipment 
manufacturer] chip in PC-type cards. In another, more 
compact system currently under development, the com- 
pany expects to achieve a reading rate of 30-40 charac- 
ters per second by using two or three new ASICs. 


The NeuronEye chip of Inovatic International answers 
the same concerns for fast processing. Built like the 
human brain, with a network of 1,640 neurons, it can 
read up to 1,500 characters per second. Developed 
jointly with the INPG (Grenoble National Polytechnic 
Institute), it is manufactured by SGS-Thompson for 
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scanners, telecopiers, or extension boards. It is suitable 
for industrial quality control as well as for security 
monitoring systems. 


The Zisc chips, built around a 36-neuron network, uses 
the same principle. Developed jointly by Smart Interna- 
tional, a new company of Montpellier, and IBM France 
in Corbeil-Essonnes, its distinctive feature is an inte- 
grated learning function that then enables it to perform a 
recognition task within only 4 microseconds. Several 
circuits can be cascaded to obtain more powerful 
systems. 


Germany: Fraunhofer Institute Builds 
Microelectronics Research, Production Facility 


M11611152494 Leinfeldern-Echterdingen COMPUTER 
ZEITUNG in German 29 Sep 94 p 23 


[Article by Andreas Beuthner: “National Research 
Organization Intends To Take Massive Advantage of 
Microelectronics Boom™} 


[FBIS Translated Text} Initiatives directed at creating 
new semiconductor centers are growing. The Federal 
Government and the Land of Schleswig-Holstein are 
putting up the new Fraunhofer Institute of Silicon Tech- 
nology in Itzehoe in record time: a silicon citadel on a 
green-field site. 


“The days of resignation are over in microelectronics,” 
says the institute's director, Professor Anton Heuberger, 
commenting on the 250-million German mark [DM] 
megaproject in Itzehoe. The first chips are scheduled to 
leave the 2,000-sq.m clean room area as early as next 
year’s fall. ““We are fully determined to open up the 
opportunities held out by microelectronics for German 
industry,” stated Fraunhofer Society Chairman Pro- 
fessor Hans-Juergen Warnecke during the ceremony 
celebrating the completion of the building work in 
Itzehoe. 


The go-getting mood is not unjustified. A new trend 
analysis by the VDI [Association of German Engineers] 
Microelectronics Society forecasts a marked increase in 
the use of microelectronic circuits in industry over the 
next few years. According to the survey, the market will 
be worth 12 billion German marks [DM] in the year 
2000, as compared with its current DM6.7 billion. 


The outstanding earner is the telecommunications 
sector, followed by data systems and automobile elec- 
tronics. Microelectronics is increasing its share in all 
three branches, triggering a boost in demand ior cheap 
silicon components over the next few years. 


The experts are also predicting rosy prospects for sophis- 
ticated customized circuits (ASIC's [application-specific 
integrated circuits]) and microsystens, which combine 
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optical and mechanical functions on a single chip. Pro- 
ducing high-grade silicon components of this type 
requires considerable know-how and the latest cesign 
anc chnology tools. 


Agai__ this background, the Fraunhofer strategists are 
not o1.> stepping up their research activities, but are also 
enhancing their transfer services, particularly those 
directed at small and medium-sized enterprises. The 
newly-built institute, which is being financed by the 
Federal Government and the Land of Schleswig- 
Holstein, is no thoroughbred research laboratory: Plans 
for its use envisage outside firms that require microelec- 
tronic circuits or systems in small runs having access to 
its clean room capacity. The modular structure of the 
clean room means that elcctronics firms can rent partic- 
ular manufacturing sections, complete with development 
team. 

The fledgling high-tech scene in this northernmost fed- 
eral land will benefit most. Immediately behind the 
Fraunhofer Institute there begins a 20-hectare, fully- 
developed site where the town council intends to locate 
new high-technology businesses. The Itzehoe Innovation 
Center (IZET), under whose roof 20 firms will take their 
first tentative steps with microsystems engineering prod- 
ucts, opens its doors in 1996. 


Germany: Electronic Product Reliability Improved 
with Laser Scanning Microscope 

95WS0014C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German 10 Oct 94 p 10 


[Unattributed Article: “Increased Safety in Electronics’ j 


[FBIS Translated Text] Safety systems are only as reli- 
able as their electronic controls. According to the Fraun- 
hofer Institute for Reliability and Microintegration 
(IZM) in Berlin, error-free operation of complex elec- 
tronic components cannot be guaranteed unless their 
behavior in critical situations is known. Since the weak 
points of an electronic component cannot be located 
precisely, even with the most detailed calculations, sci- 
entists at the institute have developed a method which 
combines experiments with a theoretical model. 


The component is cut at a suspect location and receives 
an ultrafine polish. Then its complicated geometric 
structure is examined with a laser scanning microscope. 
It sends a spatial cross section to a computer into which 
many characteristics of the manufacturing materials 
have been fed. 


According to Diplom-Ingenieur Hansjoerg Gre (IZM, 
Gustav-Meyer-Allee 25, Gebaeude 17, 13355 Berlin/ 
Fax: 030-46403-111), the computer calculations can 
then be used to derive information regarding the design, 
technology and materials use. The method will be pre- 
sented at the Micro System Technologies “94 in Berlin 
(19 to 21 October). 
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Germany: New Technique to Produce GaAs Single 
Crystals Studied 


95P60025A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 10 Nov 94 p 8 


[FBIS Translated Text] The gradient-freezing technique 
of the Institute of Physical Metallurgy of the Mining 
Academy, Freiberg, permits manufacture of gallium ars- 
enide [GaAs] single crystals with low cross-linking den- 
sity and high homogeneity of physical properties. This 
method, according to a statement by Professor Dr. 
Heinrich Oettel (Gustav-Zeuner Str. 5, 09599 Freiberg), 
represents an alternative to the Czochralski process, 
which has been used until now. The process proceeds in 
computer-controlled multizone furnaces, in which the 
temperature of the individual heat zones can be varied 
selectively. The design of the furnace and the gradient- 
freezing software used allow the thermal conditions to be 
set. Compared to traditional growing methods, single 
crystals can be grown with this process without (using) 
mechanically moving parts. In this way, latent vibration 
sources are avoided. It is suitable for growing (crystals) at 
extremely low temperature gradients and for the manu- 
facture of single crystals, low in cross-linking. A moder- 
ated arsenide reservoir stabilizes the arsenic partial 
pressure during the growth process. The Freiberg scien- 
tists are also working with other materials having 
melting points from 500° to 1,250°C for crystal diag- 
nosis. The photo [not shown] shows a wafer with GaAs, 
which was prepared for a quality check using infrared 
microscopy. 


SUPERCONDUCTIVITY 


France: Latest High-Temperature Superconductor 


95P60026A Paris COMPOSITES ET NOUVEAUX 
MATERIAUX in French 21 Sep 94 p 4 


[Unattributed article: ‘Strange Behavior of a Copper- 
Free Superconductor’’] 


[FBIS Translated Text] Researchers at the CNRS 
[National Center for Scientific Research] Laboratory for 
studying the electronic properties of solids in Grenoble 
have discovered a critical high-temperature copper-free 
superconductor made up of potassium (K), barium (Ba) 
and bismuth oxide (Bio), which displays a particular 
critical field behavior, i.e., in the magnetic field, where 
superconductivity disappears. 


This substance without copper, which is remarkable for 
its high transition temperature (Tc=30°K), does not 
possess any of the behavioral characteristics of other 
copper-based critical high-temperature superconductors. 
While traditional superconductors are linear in behav- 
lior near the critical temperature, and flatten at zero 
temperature, the experimental measurements on the new 
superconductor show a linear critical field regardless of 
temperature. 
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Germany: Karlsruhe Nuclear Research Center 
Studies Energy-Saving Technology 


95WS0045D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 9 Nov 94 p 8] 


[Article: “Greater Efficiency Using Commercial-Scale Energy 
Storage”; Subhead: “Karlsruhe Nuclear Research Center 
Studies Flywheel and Superconductor Technologies”} 


[FBIS Translated Text] Frankfurt—By its very nature 
electrical energy cannot be stored directly. Current typ- 
ical indirect storage methods lead to various degrees of 
power loss depending on the method that is employed. In 
the case of mini- and micro-energies this hardly matters, 
but the losses tally up to sizable drains in the case of 
power-producers and systems operators. At present they 
are circumvented through various energy storage tech- 
nologies whose costs, however, more and more operators 
would gladly like to avoid, given the ecological pressures 
and regulations. 


This is where superconductivity opens up fresh techno- 
logical possibilities for storing electrical energy for 
extremely long periods of time by storing it in a ring of 
superconductive alloys and “securing” it inside the ring 
at extremely low temperatures of a few Kelvins using 
liquid helium. Electrical energy also produces extremely 
powerful magnetic fields that are maintained for a vir- 
tually eternally long time at superconductor tempera- 
tures. Physicists have been acquainted with this phe- 
nomenon for a long time now, but it has still not been 
exploited on a commercial scale because of the antici- 
pated high construction and installation costs and a lack 
of experience. 


At an international gathering of experts at the Karlsruhe 
Nuclear Research Center [KfK] recently, German utility 
companies too showed increasing interest in that tech- 
nology. It seems to be a promising way of increasing the 
efficiency of power generation, economizing or reducing 
investment costs for new peak-power generating systems 
and at least partially or temporarily skirting the looming 
emissions regulations for large facilities. 


Formulation of new energy storage technologies would 
furnish the Nuclear Research Center with a new field of 
activity from which German machine-building and sys- 
tems-development firms could also profit. Operational 
systems are expected to have allegedly good export 
prospects. 


Studies are currently being elaborated in the Nuclear 
Research Center, concentrating on two storage pro- 
cesses: the first alternative entails the building of large 
flywheels that will convert the electrical energy into 
rotary motion with minimum loss and that could instan- 
taneously activate power generators if a demand for peak 
power emerged. The other alternative is superconducting 
field coils that could be operated without friction loss 
using liquid helium. 
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Because of their enormous dimensions, technological 
virgin territory would have to be entered in both pro- 
cesses. For utility companies they would have to realize 
storage capabilities in the megawatt range. That will call 
for system dimensions of several decameters and hence 
constructive mastery of masses and energies that no one 
has ventured to tackle as yet. 
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Still, according to the Karlsruhe Nuclear Research 
Center GmbH (Institute for Engineering Physics, D- 
76021 Karlsruhe), a start can be made with the design of 
smaller storage systems to meet industrial demand, for 
example, in the steel industry, for rolling mill systems or 
in the paper industry, if high energies are required for a 
short period to start up the drive motors. 
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EURESCOWM’S Director on Research, Strategic 
Studies, Other Activities 


95 WS0017A Berlin NACHRICHTENTECHNIK- 
ELEKTRONIK in German Jul/Aug 94 pp 4-7 


[Interview with Professor Mihaly Antal, director of 
EURESCOM: “EURESCOM—26 Competitors in 
Search of Shared Solutions”’] 


[FBIS Translated Text] On 14 March 1991, 20 European 
public communications network operating companies 
founded the European Institute for Research and Stra- 
tegic Studies in Telecommunications, EURESCOM. 
More companies joined later, so that by now there are 26 
network operators formulating common goals and 
working on solutions to meet the current and future 
demands on unified and compatible Europe-wide net- 
work structures and service standards. The idea under- 
lying the organization has been proved valid, even if it is 
not always easy to coordinate the work of EURESCOM, 
whose members are in competition with one another. 


Professor Mihaly Antal has been guiding the destiny of 
EURESCOM as director since | June 1994. NE [NACH- 
RICHTENTECHNIK-ELEKTRONIK] had the oppor- 
tunity to speak with him on 12 July about the goals and 
initial results of the work of the organization, which is 
still in its early days. 


NE: Even before EURESCOM, there were a lot of 
organizations whose basic assumptions included the 
coordination of the European telecommunications land- 
scape. So why did the European network operators need 
a European Institute for Research and Strategic Studies 
in Telecommunications? 


Prof. Antal: The idea of such an institute was raised 
particularly by Deutsche Bundespost [DBP—German 
Post Office] Telekom. That was in 1989, and the way the 
Americans were proceeding played an exemplary role. In 
the middle of the 80’s the “Baby Bells’ were founded 
with the object of liberalizing the market and breaking 
up monopolies. Bellcore become the central research 
institute for all “Baby Bells” with about 8,000 employees 
at that time. At that time the German initiative intended 
to found a “European Bellcore” which would unite the 
leading research institutes of European communications 
companies under a single management. If European 
research capacities were combined, you could achieve an 
order of magnitude comparable to that of the Ameri- 
cans—that was the idea. This idea didn’t work out. In 
particular, the British, who were pace-setters in Euro- 
pean market liberalization, had taken up the idea of 
competition very early on and wanted to use their R&D 
capacity principally to strengthen their own competitive- 
ness; they could not be made enthusiastic about a joint 
research institute. In addition, things developed differ- 
ently in the U.S. than had been originally assumed: by 
now every Baby Bell has created its own effective 
research base. So the next thought is that if this joint 
research institute is not feasible, let us at least found a 
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coordinating center which will make sure that the same 
topics are not being researched independently at dif- 
ferent places. Thus at the end of 1989 the decision was 
made to found such an institute for the coordination of 
research activities in the pre-competitive stage. The 
main working areas were early divided up into: 


strategic studies; 

telecommunications services; 

intelligent network; 

telecommunications management network; 
infrastructure development and line-transmitted net- 
works; 

e software requirements and software development 
techniques 


Today we are a little smarter than we were a few years 
ago; we know that strategic studies are a continuing task 
which transcends individual topics and that software 
questions are better assigned to the particular topics. 
Thus the division I have described is subject to modifi- 
cation with advances in knowledge. 


NE: Has the birth of EURESCOM been a successful one 
or are there still unfulfilled wishes? In other words, what 
personal working goals does the new director of the 
institute have? 


Prof. Antal: The birth of EURESCOM has been a suc- 
cess—this can be very clearly stated. EURESCOM has 
established itself, its voice has acquired a certain weight 
by now, particularly in the DG XIII of the Commission 
of the European Union. EURESCOM can look back on 
significant results from the activities of its first few years. 
I consider my most important personal task as creating a 
bridge between the researchers who carry out the project 
work and the network operators who have the task of 
putting the results of the project into practice. At present 
this is organized very differently among the individual 
network operators. 


NE: You spoke of significant results of EURESCOM’s 
first few years of activity. What are these, in concrete 
terms? 


Prof. Antal: We were particularly pleased by the fact that 
some results of our work were included in the recently 
published Bangeman report, which presents the view of 
the EU on the development of telecommunications in 
the countries of the European Union up to the year 2005. 
This concerns the results of the P-111 project, strategic 
studies. 


The results of ISDN [Integrated Services Digital Net- 
work] end-to-end testing (P-104) should also be stressed. 
In order to build up a Europe-wide ISDN, a testing 
system was necessary to test whether information sent 
off from one location actually arrives at the other loca- 
tion. In this project we were able to demonstrate that if 
the anticipated protocols are followed, Euro-ISDN really 
works. 


EURESCOM has also made a significant contribution to 


ATM [Asynchronous Transfer Mode] in the specifica- 
tion of this transmittal procedure. These tasks were 
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assigned to our P-105 project. When broad agreement 
was reached in EURESCOM on ATM specifications, the 
five large European network operators in England, Ger- 
many, France, Italy and Spain signed a Memorandum of 
Understanding which provided for an appropriate pilot 
project. Today 18 network operators are already 
involved in the pan-European ATM experiment. 


In these projects we have gained the realization, a very 
important one in my opinion, that we must work out 
specifications for VC (virtual channel) transmission, 
which will enable us to use band widths from 32 kbits/ 
second to 600 Mbits/second. 


Another result I might mention would be the results 
from the P-107 project, which involves METRAN (Man- 
aged European Transmission Network). In this project, 
ideas about the network architecture of METRAN were 
agreed upon among the network operators involved, and 
the features of the TMN (Telecommunication Mnage- 
ment Network) were established. Of course we have to 
face the following question and derive an orientation for 
future work from it: EURESCOM can point to very good 
results for some projects; how are things going with the 
other 40 or so projects? 


NE: ...It may be necessary to live with the fact that not 
every project can be a success? 


Prof. Antal: I have put forward this position to the board 
of directors too. That’s the way it will always be in 
research. 


NE: It seems to me that the question of whether Euro- 
pean network operators who are in competition with one 
another are really putting all their cards on the table in 
coordinating their research activities—-which after all is 
decisive in determining future competitive capabili- 
ties—is a substantial problem for EURESCO. For one 
thing, the often-stressed statement that the coordination 
activities of EURESCOM are restricted to the pre- 
competitive phase doesn’t really carry conviction. Is this 
really one of EURESCOM’s problems, or am I just 
making it up? 


Prof. Antal: This is in fact a problem with which we are 
confronted. And I would be glad to give an example. In 
the P-102 project—Universal Personal Telecommunica- 
tions—this difficulty led to our having to reduce the 
scope of our task in comparison with the original goal we 
set. We really had come to a point in P-102 when we had 
to say, ‘““We have to stop here, this is part of competi- 
tion.” Competition versus cooperation is a problem for 
us in itself. But the European perspective must be guided 
by worldwide competition. In order for European net- 
work operators to have a chance against this background, 
readiness for cooperation which gets closer and closer to 
competition has to prevail—at least among the five 
largest operators. And I am optimistic that this point of 
view is gaining the upper hand. The provision of services 
should remain a matter of competition; all European 
companies need modern network structures in order to 
be competitive. 
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NE: The globalization of the marketplace leads to coop- 
eration. I might just name the strategic alliances between 
DBP Telekom, France Telecom and Unisource, an alli- 
ance between Dutch, Swiss and Swedish PTT’s [Bureau 
of Posts, Telephone and Telegraph], and the cooperation 
between BT [British Telecom] and MCI. Does the 
grouping of interests which arises from this give cause 
for concern within your organization? 


Prof. Antal: From my present perspective I do not see it 
as a problem. The participants in EURESCOM have 
access to the results. We assume that proprietary view- 
points which exclude passing them on to non-members 
will be maintained. 


NE: The liberalization of the European telecommunica- 
tions market is continuing. It can be assumed that 
non-European organizations will also take on network 
operating functions in Europe. Is EURESCOM really 
open to non-European network operators who become 
involved in the development of the European telecom- 
munications infrastructure? 


Prof. Antal: So far there have been no applications from 
non-European operating organizations to become mem- 
bers of EURESCOM. If such an application were to be 
made, the body of participants would have to decide on 
it. I cannot imagine that there would be an agreement 
among the most important part owners to accept non- 
European competitors. 


NE: What are your ideas about extending the organiza- 
tion to include Eastern European operators? Hungarian, 
Czech, and Slovak network operators are already partic- 
ipants in EURESCOM, after all. Are the interests of 
other Eastern European operators being kept within 
bounds, or would the EURESCOM members prefer to 
remain “among themselves”? 


Prof. Antal: We are working on the assumption that the 
most important operating organizations for unified 
European network structures will participate in EURES- 
COM. Applications submitted by Eastern European net- 
work operators will be examined by us and will certainly 
be decided in a politically responsible way in the context 
of European integrative thinking. However, we are not 
taking active steps to expand our organization to include 
more Eastern European members. This attitude is 
explained by limitations and difficulties in free tech- 
nology transfer which still exist for a number of countries 
from the former Eastern bloc, even if the COCOM 
[Coordinating Committee for Multilateral Export Con- 
trols} restrictions now no longer exist in their original 
form. It is possible, let’s say in five or six years, that a 
different position for EURESCOM emerges in the 
course of further political changes and technological 
advances in these countries. The time for discussing 
these matters has not yet come. 


NE: What kind of results can be expected from 
EURESCOM in the immediate future? 
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Prof. Antal: The most important position is the P-311 
project. In this project, strategic studies on European 
telecommunications are being extended up to the year 
2005. It deals with information superhighways and mul- 
timedia, with matters which are much discussed but 
which require concrete support and specifications, and 
with the megatrends of telecommunications. ATM’s 
remain an important topic. In addition, we must do 
something towards the maintenance and development of 
the reliability of the networks. Competitive pressures 
lead to services being offered more and more inexpen- 
sively to the consumer. There is a real danger that this 
pricing pressure is at the expense of network reliability, 
that too little is being done for network servicing. 


On the distribution of the 1995 budget among individual 
working areas, I would like to ask for your understanding 
in refusing to anticipate the general meeting on 16 
September 1994. I am assuming that continued develop- 
ment of the project-linked budget will also be decided on 
for 1995. 


NE: I would like to thank you for today’s conversation. 
The decisions about 1995 could furnish a welcome 
opportunity for a continuation of the conversation. I 
wish you every success for your projects and for the 
future EURESCOM headquarters building which is cur- 
rently under construction in the same location. 


[Figure, p. 5] 


Funding distribution by main EURESCOM project areas 
(Source: EURESCOM): 


—TMN (Telecommunication Management Network) 


sapddshe lan dnvyuiassassenseiasesctateaserrpnsaseeeustes 20 percent; 
—infrastructure development...................0006. 32 percent; 
SOP WATE 00... ceccsecsscssessessessesecteceeeeeeceeeseeees 8 percent; 
—SIFAtEBiC STUMIES ...........cccccestcesrteeeseseeeeeseees 3 percent; 
—-telecommunicaitons ServiCeS...............00000 11 percent; 
— intelligent network............cccccccseecceceeceeeees 26 percent. 


[Table, p. 6] Member companies in EURESCOM GmbH 
and their share in the stock fund in DM [German marks] 
(as of 1 January 1994, source: EURESCOM): 


—Entreprise des Postes et Telecommunications, 


LUXOMDOUTE............cccccscssecsseesseecessseeeceeeceseeeeeeeeeseee 500 
—Mercury Communications Ltd., U.K. ................ 2,000 
—General Directorate of Posts and Telecommunications, 

IE csscsisssseseseconsessercessssititssstsninstovsesetedncsssanieitinioiies 500 
—Association of Telephone Companies in Finland, 

NPD eS nD 1,000 
—Telecom Portugal SA, Portugal.................ccccceees 1,000 


—Companhia Portuguesa Radio Marconi S.A., Portugal 
ssnvsquseasabehsainivassanssnssiachvaisvavedessiseiapseblavansssheecsoneaesiniss 1,000 
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—Telecom Finland Ltd., Finland.......................060 1,000 
—Telefones de Lisboa e Porto (TLP), S.A., 

Portugal..............cscccsscccsssccssssecseessseeeseesseeeeeeeeenees 1,000 
—Community of Yugoslav Posts, Telegraphs and 
Telephones, Yugoslavia...............cccccssssssceseeeeseees 1,000 
—Hellenic Telecommunications Organization S.A., 
Oe ee eee 2,000 
—Telecom Eireann, Ireland................cccccccccceceeeeees 1,000 
—Norwegian Telecom, Norway................sccccccccceees 2,000 
—BELGACOM, Belgique ..................:ccscccseesereeeeees 4,000 
~—-Tele Danmark A/S, Denmark...................:.c000008 4,000 
—Oesterreichische Post und Telegraphenverwaltung, 
PI is vivceisssctesassasersastenssansccesissaptsiestisgssteacenrsceed 4,000 
—Swiss Telecom PTT, Switzerland........................ 8,000 
—Telia AB, Sweden ................cccccccssscesssescceeeeeeeeeeees 8,000 
—Koninklijke PTT Nederland N.V., The 
Netherlands ................cc:ccccccssssssecessseessseeeeeeeeeeees 12,000 
—Telefonica de Espana S.A., Spain..................... 12,000 
—STET Societa Finanziaria Telefonica p.a., 
PONE soc exsopsnksncensnceseasareevaeeatarsrzeimexsanrcerssesemscnnets 24,000 
—BT, United Kingdom (member company is British 
Telecom Netherlands Holding B.V.) ................ 24,000 
—Deutsche Bundespost Telekom, Germany........ 32,000 
—France Telecom, France...............:cccccccccceeeeeeeees 32,000 
—Hungarian Telecommunications Company Lid., 
HUNQary ...........ccceccceecccesssceceessseeeesseeseeeeeseeeneeeeeeeees 500 
—Slovak Telecommunications, state enterprise, Slovak 
IOI sess ensicsussiciedsnvescasepescesncisnmnnssastsneetnprcioess 500 
(not yet recorded in registry court at Heidelberg) 
—SPT TELECOM, Czech Republic......................000 500 


—Total: 178,500 (DM9,000 of the stock fund is held by 
the institute) 


EU Considers Telecom Regulation 


BR0411095294 Swanley NETWORK EUROPE 
in English Sep 94 pp 18-19, 22 


[Unattributed article: “Regulating Europe’s Fragmented 
Market”’} 


[FBIS Transcribed Text] The European Union is in the 
middle of a “No” phase. The British government said 
“No” to the consensus choice to replace Jacques Delors 
as Commission president. Germany is saying “No” to 
extending the Com mission’s role in regulatory affairs. 
France is saying “No” to moves to further liberalisation 
of trade. After just failing to say Jacques Santer, the 
candidate acceptable to Britain, for the Commission 
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presidency, the European Parliament joined the crowd 
and found more than enough members to give a very 
firm “‘No” to the voice telecommunications liberalisa- 
tion directive. 


The decision of the Members of the European Parliament, 
MEPs, to block the directive created consternation. 


Some drew a picture of power-crazed MEPs, only just 
elected, carelessly putting at risk the future of European 
telecommunications, subordinating everything to their 
determination to milk every last ounce of influence out 
of the Maastricht Treaty. 


Not surprisingly MEPs bridled at this description of 
their proceedings. They see themselves, not as jeopardis- 
ing, but as protecting the prospects of telecommunica- 
tions liberalisation. The vote, attracting 373 to say “No” 
out of 430 present at the debate, was not cast against 
liberalisation, but against proposals in the directive 
which they see as undermining prospects for its suc- 
cessful implementation. 


The dispute centres around the obscure world of Euro- 
pean Union committees. Perhaps confirming the worst 
preconceptions of the public about European Union 
bureaucracy, there is even a word for the subject of 
committees, ‘““commitology.” 


But serious issues are indeed at stake. The disagreement, 
at root, is about whether national or European-level 
regulation will be needed in a liberalised European 
telecommunications market. 


The Council of Ministers, against the opposition of both 
the Parliament and the Commission, is determined that 
it should control the committee to be responsible for 
amending the directive on voice liberalisation once it 
comes into force and needs to be updated to cope with 
subsequent technical and political developments. 


The Parliament, however, wants a more open com- 
mittee, and one which would have to consult it about 
changes. The Maastricht Treaty gives the Parliament the 
right to co-decision, and it argues that this right extends 
to decisions about subsequent amendments. 


A parliamentary official says that MEPs “‘cannot give in 
on this one, or it will undermine their whole negotiating 
stance.” 


The Council, where national ministers meet to legislate 
for the EU, is equally determined not to budge. It wants 
a secret committee to handle two “sensitive” areas: 
community wide convergence measures, and technical 
adjustments. 


Ministers want to preserve final judgement in a com- 
mittee appointed by, and answerable to national govern- 
ments in the Council of Ministers, and where the 
national interests of the large countries is predominant. 
The Parliament wants a committee which will represent 
“European” interest over narrow national or sectional 


ones. 
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MEPs argue that a common European telecommunica- 
tions market can only develop if a common regulatory 
policy is also developed—and implemented. 


One senior figure from a European PTO says “we still 
think in terms of Germany, France or Britain. That’s no 
longer valid. Nationalism will be blown out of the 
window.” And another senior industry executive argues 
that “attempting to maintain national boundaries will be 
a pointless exercise, so Europe needs to act fast.” 


The Commission has already expressed its support for a 
European regulator. Michel Carpentier, the top official 
in DGXIII the Commission’s telecommunications direc- 
torate, said earlier this year that “issues such as the 
resolution of inter-connection disputes between telecom- 
munications organisations in different member states 
and the mutual recognition of licences cannot by their 
nature be handled by one member state or one regulator 
acting alone.” 


The “Bangemann Group,” which reported to the summit 
of EU leaders in June on how to advance European 
telecommunications, said that it was essential to “iden- 
tify and establish the minimum of regulation needed, at 
the European level.” The Commission will now hold 
“in-depth studies” on the issue, with proposals to be 
announced in January 1996. 


But, as one industry analyst says, “governments have 
turned down attempts by the Commission to push for 
greater European integration—both in telecomms and in 
general. There are few indications that they are seriously 
interested in developing a European regulatory structure 
for telecommunications.” 


The tide has turned against the integrationist current. 
The British, German, French and Italian governments 
all have powerful factions opposed to further pooling of 
national sovereignty in supra-national institutions. 


There is also accumulating evidence that national gov- 
ernments find it hard to put common rules before 
immediate national interest. 


There are constant complaints from operators and their 
customers about difficulty of getting licences for satellite 
services. 


And the voice directive, put on hold by the row between 
the two EU institutions, would liberalise the provision of 
voice services by applying Open Network Provision, 
ONP, rules. 


An ONP directive is already in force for the provision of 
leased lines. This says that operators must provide 
standardised information, offer standards-based ser- 
vices, and that national governments should set up a 
disputes procedure. 


The directive took effect in June 1993. Only now is some 
of the information becoming available. But, crucially, 
few countries yet offer a disputes procedure. 
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This exemplifies the “inadequate enforcement of Euro- 
pean Union and national rules, which undermines 
mutual confidence among regulators” depicted in a 
recent report by the Royal Institute of International 
Affairs. 


Progress also remains difficult to achieve in the mutual 
approval of terminal equipment, the first area where the 
EU pushed for liberalisation. David Plews, head of 
regulatory affairs at Securicor Communications, says 
that Europe is “‘still fragmented.” Equipment tested and 
approved in one country often has to be tested again for 
sale elsewhere. 


The picture is improving as digital equipment becomes 
more common, but he still believes that ‘‘a single Euro- 
pean authority would make life much easier.” 


Support for this point of view comes from the head of BT 
[British Telecom], Iain Vallance. “A level playing field 
requires a pan-European regulatory regime, properly 
enforced by a well-balanced pan-European regulator,” 
says Vallance. 


Vallance should know what he is talking about. For the 
last ten years his company has been closely controlled in 
its monopoly markets by a regulatory agency, Oftel. 
Regulatory policy has encouraged the development of a 
number of competitors to BT in several markets—long 
distance, mobile and local loop. 


Oftel has not attempted so much to control BT, as to 
nurture its competitors. 


But now BT is finding the tables turned as it attempts to 
enter European markets. In these new markets it is no 
longer the monopolist trying to preserve its patch, but 
the outsider trying to capture market share. And unlike 
its home market, there are no Oftels to help nurture the 
early forays of newcomers. 


Vallance argues that a new regulatory structure “should 
logically lead to the dismantling of the local monopolies 
enjoyed by the cable-tv operators in the United 
Kingdom and the near-national monopolies of cable-tv 
distribution in France and Germany.” 


Vallance, however, underlined the need for an indepen- 
dent regulator by observing that while the BT/MCI 
alliance, Concert, was pro-competitive while the 
““Deutch/Swiss/Swedish/Spanish federation and the 
inevitable Franco/German alliance smacks of defensive 
cartels.” 


Everywhere the government supports, to a greater or 
lesser extent, the national carrier. Even in liberal coun- 
tries, Germany and the Netherlands for example, liber- 
alisation is balanced by a concern that the national 
carrier should be one of the winners. 


Indeed some of the loudest complaints about the need 
for fiercer regulatory controls on monopolists come from 
Germany, where competitors and users are becoming 
ever more critical of the national PTO. Value-added 
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services, Vans, suppliers have long argued that Deutsche 
Telekom charges much too much for leased lines, the 
building blocks of Vans. 


Their complaints that leased lines are too expensive, and 
that X25 service charges are too low, recently won 
support from the German Cartel Office. The Vans sup- 
pliers have argued that an independent regulator be set 
up to nurture a new company, Deutsche Netz, which 
would compete with Deutsche Telekom by combining all 
the existing German alternative network infrastruc- 
tures—rail, electricity and cable-TV. 


At the same time, Deutsche Telekom, argue the Vans 
suppliers, should be forbidden from marketing its X25 
services, be forced to increase the cost of X25 services to 
existing customers—and forced to reduce the prices of 
leased lines to the Vans suppliers. 


This action might sound extreme, but increasing support 
is coming from influential German politicians aware 
that users have grown weary of Deutsche Telekom’s 
heavy-handed approach. Christian Schwarz-Schilling, 
the former telecommunications minister, has called for 
an investigation into whether Deutsche Telecom should 
be stripped of its cable-TV network. 


There are clear tensions within the government over the 
level of support that should be given to Deutsche Tele- 
kom. The telecommunications and research ministers 
have been trading insults since openly disagreeing about 
the quality of Deutsche Telekom’s network. 


At the moment it seems clear that the government is 
mainly concerned with safely privatising Deutsche 
Telekom for financial reasons. The cost of investing in a 
new generation of equipment for West Germany and 
introducing a completely new infrastructure into East 
Germany is too great for the public sector. But, the role 
Deutsche Telekom has in building up East German 
telecommunications and in signifying German presence 
in the sector internationally, makes it an important 
national entity. 


Some analysts estimate that European PTQOs will need to 
reduce their costs by ECUS0 billion if they are going to 
compete with the “lean and mean” players from across 
the Atlantic. Trimming operations to become equally 
fighting fit will cut deep into traditionally safe and 
steady sectors. Hard decisions will have to be made. 


There are two great dangers, however, from relying on 
national subsidiarity. First, it becomes easier to post- 
pone those hard decisions. Second, an uneven playing 
field is an almost certain result, distorting competition 
and negating the advantages of the single market. 


Germany is looking at the role of cable-TV. Britain is 
engaged in a debate on whether BT should be allowed to 
carry TV images as well as telecommunications. France 
is formulating a cable-TV policy. In Italy the question of 
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television ownership is truly at the heart of government 
interests. Can these countries all develop policies that do 
not conflict? 


The institution which should propose a European solu- 
tion is the European Commission. 


It shares the Parliament’s view on the ONP [Open 
Network Provision] technical committee. “The Council 
position is not acceptable to the Parliament or the 
Commission,” says Martin Bangemann, the competition 
commissioner [as published]. The Commission wants a 
European regulatory authority as part of its competition 
directorate. 


The competition commissioner, Karel van Miert, has 
already called for cable-TV networks to be used to 
provide competition in the provision of local telecom- 
munications services. And he has now also launched an 
investigation into Deutsche Telekom's cable-TV net- 
work arrangement with Bertelsmann and the Kirch 
group to develop pay-TV services. 


Van Miert has also threatened to take court action if the 
leased line ONP directive is not fulfilled. 


But in the new climate it is possible that the big countries 
will try to mould policy to favor sustaining the existing 
national carrier, rather than nurturing new entrants. 
“This will encourage the PTOs, but make all but impos- 
sible for new operators, both at the European and the 
local scale » enter the market,” says one analyst. ‘In the 
local loop, at least, competition may appear, but inter- 
national traffic within Europe will be dominated by 
alliances linking the world’s biggest operators.” 


Van Miert says that strategic alliances will have to main- 
tain a balance between cooperation and competition. 


“It is clear that the telecommunications sector in many 
cases requires cooperation agreements between telecom 
operators, such as the one concluded between BT and 
MCI, in order to ensure network and services intercon- 
nectivity, one-stop shopping and one-stop billing,” he 
says. 


But “vigorous enforcement of competition rules” would 
be essential to ensure low cost, high quality services 
across Europe. “Our overriding objective is to develop 
the conditions for the market to provide European users 
with a greater variety of telecommunications services.” 


Whether van Miert gets his way will depend in part on 
whether the European Parliament can persuade the 
Council of Ministers to pool national sovereignty to 
ensure a common telecommunications policy. But that 
will mean the European Union entering a new phase, 
where national governments once again start to say 
“Yes.” 
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Europe To Set Worldwide Standard With Digital 
Radio Services 


95WS0029A Munich TOP-BUSINESS in German 
Nov 94 pp 104-109 


[Article by Frank Wircks: “Europe on Track to Overtake’’] 


{[FBIS Translated Text] Excitement vibrates in Frank 
Mueller-Roemer’s voice as he presents his favorite vision 
of the future: “Imagine that you are driving on the auto- 
bahn to Munich, with the Fair Grounds as your destina- 
tion. At the city limit the LCD [Liquid Crystal Display] 
screen connected to the radio informs you of hotels with 
vacancies near the fair, as well as their location and 
category. You select one of the accommodations and 
reserve by car telephone. The radio display shows you the 
fastest way to your hotel, its intelligent traffic guide system 
is informed about the current traffic jam situation and 
brings you smoothly to the destination.” 


The technical director of Bavarian Broadcasting (BR) is 
not speaking about those traffic navigation systems 
which are being tested right now in Berlin or Stuttgart. 
Mueller-Roemer is raving about the data broadcasting 
which after 1995 will be tested in pilot projects along 
with the broadcast of audio programs and auxiliary 
services—as a component of the information highway. 


The magic word is digital audio broadcasting (DAB). In 
the future, radio signals will no longer be transmitted in 
analog form but sent to the recipient as digital informa- 
tion chains. The advantage: Excellent sound, better 
utilization of scarce frequencies and the opportunity, 
using standard technology, of offering services across the 
nation which far exceed the previously planned traffic 
control systems and range from a wireless catalog to 
updated prices in branch businesses (see under the 
subhead Catalogs and Courses... ). 


Much Is at Stake 


The European entertainment electronics industry 1s bet- 
ting on DAB—as compensation for the setbacks which it 
suffered in developing the high-definition television 
HDTV. The project consumed four billion German 
marks [DM] before being abandoned in mid-1994; the 
digital technology overtook the Europeans, who were 
planning an analog system, and now digital television is 
likely to be realized first by the United States. 


This must not happen to DAB—there is too much at 
stake. Over the next few years millions of end user 
equipment units are to be sold. The anticipated annual 
turnover in Europe alone is over DM200 million. 


Additional market imagination is raising Telekom's 
expectations that sales of data services will explode 
annually from DM350 million this year to 4.5 billion in 
1998—and DAB is excellently suited for transmitting 
data. 
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This time the Europeans have the lead, because 


e the European government and enterprises are backing 
the same projects 

e at the moment the DAB technology is without com- 
petition in the world and 

¢ DAB is therefore on the point of setting a global 
transmission standard for digital data radio. 


Millions for Research 


But the road to get there has been a long one. The first 
attempts to broadcast digital radio signals were under- 
taken by Mueller-Roemer, a graduate engineer, as early 
as 1979. Four years later, a feasibility study by Hanover 
University confirmed that a digital broadcast system was 
feasible. The European business and research organiza- 
tions finally reacted in 1986. Under the leadership of the 
German Aerospace Research Institute (DLR) they cre- 
ated the European research project Eureka 147, in which 
scientists, for example, from the Fraunhofer Institute for 
Integrated Circuits, as well as developers from the enter- 
tainment electronics conglomerates, were to realize the 
system called DAB. In two phases a total of DM180 
million in public funds was spent, and the industry 
added the same amount. In addition to the German 
industry, the driving force turned out to be the Federal 
Ministry for Research and Technology (BMFT)—it 
pumped DM48million into the DAB project. After all, 
according to Research Minister Paul Krueger, it is 
important “to assure the European entertainment elec- 
tronics industry and media industry of important growth 
markets.” 


Rarely Any Europeans 


So far, then, it looks as if the European DAB project has 
been crowned by success: there is little rivalry between 
individual countries or companies. Since 1990 in several 
countries organizations such as the German DAB Plat- 
form organization with its chairman Mueller-Roemer 
have been pushing for national and international coor- 
dination of development efforts as well as for concerted 
action to introduce the new technology in European pilot 
projects. 


Apparently those responsible have learned from the 
HDTV fiasco, when they tripped themselves up fighting 
about technical standards and the allocation of EU 
{European Union] subsidies. 


With DAB, on the other hand, all have consistently acted 
in concert. The European industrial policy turned out to 
be victorious. Werner Saalfrank, DAB end equipment 
developer at Grundig: “A single conglomerate could not 
manage to introduce the digital radio by itself, not just 
financially. Ultimately, it is necessary to create technical 
standards so that later on the project will be profitable.” 


At least the problem of a European standard will be a 
thing of the past by the end of the year. The technical 
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specifications determined in Eureka 147 have been sub- 
mitted to ETSI, the European Telecommunications 
Standardization Institute. Frequency allocation for pilot 
projects is under way in France, Germany, Great Britain 
and other EU countries. 


Meanwhile, Japanese groups such as Sony and Pioneer 
are interested in the digital radio. They have joined the 
DAB platform and have already indicated that they want 
to produce end equipment for Europe. The patent roy- 
alties will yield money in the bank for German enter- 
prises, above all. 


Whether the Japanese will adopt the European DAB 
standard for their domestic market is still unclear—but 
they have completely missed the development of a 
suitable system. If their businesses are to export equip- 
ment to the EU it may be anticipated, however, that they 
will also want to offer the hardware at home. 


The fact that DAB is on its way toward becoming the 
world’s standard is also shown by the interest in digital 
radio on the part of nations such as Canada, Australia, 
India or the CIS [Commonwealth of Independent 
States], because in a second development step the system 
could be broadcast not only terrestrially but from satel- 
lites as well, something that is very important to the 
broadcasting and data traffic in these nations. After the 
GSM [Global System for Mobile Communications] 
mobile telephone system, it finally looks as if a European 
innovation is having worldwide success again. 


The only obstacle to the breakthrough of DAB comes 
from the United States. Right now the North Americans 
are tinkering with a so-called Inband-On-Channel 
System (IBOC) and have not yet made a final decision 
between DAB and IBOC. 


International Interest 


For the moment the DAB is incontestably the better 
system technically: DAB transmits purely digital infor- 
mation and in the long term will replace VHF, since it 
promises greater capacity, better sound and sufficiently 
high data transmission rates. IBOC can mesh digital 
signals with the existing VHF system and broadcast in 
parallel. But neither reception assurance nor informa- 
tion density qualify the technology as a part of the future 
information highway—perhaps a fatal competitive dis- 
advantage in the long term. 


Now it is essential to introduce the system on a broad 
front. But there are still considerable problems with that. 
Above all the public law broadcast institutions in Ger- 
many are having difficulties with the technical refitting 
of their broadcasting facilities. The ARD [Working Asso- 
ciation of Public-Law Broadcasting Facilities of the 
FRG] and Telekom would have to spend more than 
DM500 million in order to cover the Federal Republic 
with a complete network of DAB transmitters. An 
investment, which the ARD, in particular, is still shying 
away from. 
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So far, DAB platform head Mueller-Roemer has only 
been able to get the institutions to approve the starting of 
pilot projects in Bavaria, Baden-Wuerttemberg, North 
Rhine-Westphalia and Berlin by mid-1995. The general 
start of broadcasting, planned for 1997, on the other 
hand seems in danger. 


No wonder that politicians are putting on the pressure. 
Bernd Neumann, parliamentary state secretary at the 
Federal Research Ministry, appealed to the directors: 
“An export-oriented country such as the FRG should 
emphasize the technological pioneering function of the 
DAB development by introducing it consistently as 
well.” And Economics Minister Guenter Rexrodt warns 
against “once again jeopardizing the market opportuni- 
ties for a promising innovation for the future.” 


Opportunities for the Industry 


After all, in Germany the introduction of DAB does not 
just depend on the construction of extensive transmit- 
ting networks. Grundig developer Saalfrank: “It only 
makes sense to design DAB equipment if attractive 
programming is offered to the users of the hardware.” 
And development of the equipment will not be cheap. 


Forced DAB introduction would be a welcome techno- 
logical challenge—primarily to the manufacturers of the 
chips needed for decoding the DAB signals in the end 
user equipment. So far, the components supplied by few 
specialists still cost DM600 each. For DAB mass produc- 
tion, however, the price will have to drop to below 
DMI15. This is a request to manufacturers such as 
Philips, Temic or Intermetall which can only be met by 
large-scale production of integrated circuits (ICs}—but 
which would then strengthen the position of these enter- 
prises in the world chip market. 


Cheaper Transmission 


For that reason DAB platform chief Mueller-Roemer 
wants to push the pilot projects with all his strength, 
since in the medium term the broadcast institutions will 
save money with the new technology. Since digital sys- 
tems are more compact and consume less energy, the 
Bavarian Broadcasting System, for example, would only 
have to spend DM10 million annually for area-covering 
DAB broadcasting of its five programs, while analog 
operation at present costs 2.5 times more. 


Next year, 5,000 Bavarians will get a DAB receiver so 
that acceptance of the technology can be tested in a pilot 
project. Mueller-Roemer wants to heat up demand 
through attractive audio programs and data services to 
such an extent that in 1997 the ARD will not be able 
avoid introducing DAB—20 years after the first test 
broadcasts. The pioneering thinker has learned one thing 
since he has been fighting for his favorite child: patience. 
To the question of whether the project ultimately will be 
successful, Mueller-Roemer responds with a quote from 
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Friedrich II: “He who wants to create big things must not 
expect to be able to enjoy them himself.” 
A Task for Generations 


Not until the next century will digital DAB radio replace 
the VHF standard valid today. 


1979—The first attempts to broadcast digital radio signals 


1986—Companies and research institutes decide on the 
EUREKA [European Research Coordination Agency] 
project EU-147 (development of a digital broadcast 
system—DAB) 


1987 to 1991—The first development phase of the DAB 
project, supported by the European Community with 
DM80 million 


1992 to 1994—Further development and detailed 
system specification for DAB, since 1987 funded with 
DM100 million in public money 


1994—The DAB technology submitted to the European 
Telecommunications Standardization Institute (ETSI) an 
international announcement of the technical specifications 


1995—Beginning of DAB in pilot projects in Germany, 
France, Sweden and Great Britain, as well as presenta- 
tion at the International Broadcasting Exhibition in 
Berlin (IFA) 


1997 to 2010—Simultaneous broadcasting of DAB and 
UHF programs 


2010 to 2015—Beginning of replacement of VHF with 
DAB. 


Catalogs and Courses “On the Air”—the Future of 
Digital Radio: Wireless Information Highway 


With the introduction of digital radio a new era begins 
for the telecommunications industry: the age of the 
wireless information highway. In the near future every 
citizen will be able to receive terrestrially broadcast DAB 
programs with normal car or room antennas. Since DAB 
information is broadcast in digital form, there is no 
longer any difference between the transmission of music 
or data. DAB could therefore not only transport the 
newest hits through the ether into the stereo set, but also 
department store catalogs, which are viewed on the 
computer. Corresponding interfaces to network radio 
and PCs are already being contemplated. 


In the pilot projects the data or additional services will 
initially receive only a small portion of the 1.5 mega- 
hertz-wide DAB block. A stereo-audio program needs a 
transmission capacity of 192 kilobits per second, and in 
each DAB block there is room for six such channels. If 
only a program for data services is used that means the 
transmission of 200,000 letters per second—40 closely 
typed pages. In comparison: Telekom’s ISDN [Inte- 
grated Services Digital Network] network, with two 
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channels of 64 kilobits per second, has only two-thirds 
the transmission capacity of a DAB program in the 
six-block form. 


But that does not mean that the new data services are 
worth it only to those who supply enormous amounts of 
information; the total transmission capacity of a DAB 
block of 1,500 kilobits per second (including control 
commands) can be broken down into manageable groups 
of 16 kilobits. 


Potential data services being discussed for the pilot 
projects, in addition to traffic information and traffic 
control systems via DAB, include continuously updated 
stock market quotes or current weather reports. Paging 
services (radio call) in order to find specific persons are 
conceivable. These offers could be aimed at the general 
public or at a certain target group which has access to a 
corresponding information decoder, similar to the pay- 
TV system Premiere. 


These additional services could be financed by sub- 
scriber fees from the recipients, through additional radio 
license fees or through advertising, which is interspersed 
with the broadcasting of information. 


Special interest groups could also buy space for internal 
needs, such as car rental companies or taxi firms, which 
want to use DAB data transmission for internal commu- 
nication. It is even conceivable that a marketing chain 
could rent DAB capacities for just half an hour at night 
in order to enter new prices from a control center 
simultaneously into all scanner checkouts across the 
country. 


In contrast to the car radios that exist today, the DAB 
receivers are to become much more versatile—for 
example through the connection of an LCD screen to 
display visual information about the traffic situation. 


DAB platform chief Frank Mueller-Roemer is firmly in 
favor of new ideas for additional services: “We will try 
everything that sounds like a sensible service for the 
DAB listener.” 


Noise-Free Listening Enjoyment 


In principle, digital broadcasting (Digital Audio Broad- 
casting—DAB) functions like a CD—analog sound sig- 
nals are converted into digital information chains. In so 
doing the result is a large amount of data, which for 
reasons of capacity cannot be completely transmitted. 
For that reason the sound information that the human 
ear cannot hear is filtered out using data compression 
based on the MUSICAM method and not transmitted. 
This compresses the data rate for DAB to about one- 
seventh without audible loss of quality. The information 
is transmitted according to the COFDM method: Six 
programs take up one DAB block with a bandwidth of 
1.5 megahertz—a VHF program is 300 Hz [sic] wide. 
Not all the important data in a program lie next to one 
another in the DAB block—if there is transmission 
interference, the receiver equipment recognizes the error 
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from the other data, fills in the gaps and reconstructs the 
original. The DAB advantage: While with VHF signal 
reflections or external influences lead to audible distor- 
tions and loss of information, reception with digital 
radio is always excellent. In addition, DAB is broadcast 
in the so-called shared-channel method: If you drive 
from Munich to Wuerzburg and want to listen to the 
state-wide Bavaria 5 program, you do not have to look 
for the new frequency every 100 kilometers, because the 
digital radio needs only one frequency in its broadcast 
area. To be sure, DAB program blocks must also have a 
certain distance to one another in order to assure clean 
reception. But even so, in comparison with VHF, digital 
radio permits a tripling of the programs or data services 
by means of shared-channel transmission with block 
formation. 


They are broadcast on television channel 12 (223 to 230 
megahertz) and the L band still used by the military 
(1452 to 1492 megahertz). Channel 12 is recommended 
for state-wide channels, the L band with a smaller 
broadcast radius for local audio and data radio. Both 
frequency areas can easily be received by a small car 
antenna. 


EU: ‘Grenoble Network Initiative’ for Information 
Superhighway 

95WS0034E Paris LE MONDE INFORMATIQUE in 
French 14 Oct 94 p 7 


[Article by Olivier Robineau: “Association for Informa- 
tion Superhighways”’] 


[FBIS Translated Text] Establishment of the Grenoble 
Network Initiative (GNI) association was officially 
announced as part of TEC 94, the trade show devoted to 
leading-edge technologies that was held in Grenoble this 
week. The goal is to make Grenoble a pilot center for 
testing network infrastructures and technologies and 
developing applications for future information superhigh- 
ways. The GNI currently includes major local manufac- 
turers, among them Bull, Hewlett-Packard, the Rank 
Xerox Research Center, and Sun, as well as government 
laboratories such as the INRIA [National Institute for 
Research on Data Processing and Automation], the LETI 
{Laboratory for Electronics and Data Processing] of the 
CEA [Atomic Energy Commission], and the CNET 
[National Center for Telecommunications Studies], along 
with local governments and economic institutions. Five 
task forces have already been set up to deal with the 
following topics: Multimedia Documents and Networks, 
Infrastructures, Health, Education/Universities, and Inter- 
company Electronic Communication. 


United States, Canada Too 


The GNI aspires to be the European counterpart of the 
pilot programs or projects that have gotten underway on 
the other side of the Atlantic. One example is Smart 
Valley, an experiment supported by the Clinton admin- 
istration in the San Francisco area. Smart Valley enables 
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manufacturers and universities to test infrastructures 
and applications (multimedia geographic systems, elec- 
tronic commerce, virtual libraries, and so on). In 
Canada, the Canarie project already has 140 participants 
who will invest $1 billion in information superhighways 
between now and the year 2000. At least that is the hope 
of Canadian Minister of Industry John Manley, who 
participated in TEC 94’s inaugural conference by video- 
conference. 


German Industrial, Government Spokesmen on 
Information Highway 


95WS0038A Heidelberg NET—NACHRICHTEN 
ELEKTRONIK & TELEMATIK in German 
Oct 94 pp 10-13 


[Article: “Enormous Potential for Innovation”; sub- 
heads: “On American Model, Politics Adopting Techno- 
logical Themes Too With Increasing Frequency 
Including Not Least of All Information Highways”; 
“Private, Public Sector Representatives, Network Users, 
Potential Users Agree That Modern Information, Com- 
munications Technologies Afford Enormous Potential 
for Innovation”; “It Now Needs to Be Developed” 


[FBIS Translated Text] We queried knowledgeable interloc- 
utors on this subject. Their replies and opinions underscore 
the complexity of high-speed data transmission but they also 
reveal that German industry and Telekom did not sleep 
through this development. Information highways are on 
everybody's lips—Germany’s information highway is a 
reality, for all who do or will need it. 


Demand Is Boosted by Firms 


Academically trained engineer Rainald Hanec at Sie- 
mens AG [Incorporated] is in charge of the departments 
for sale of message switching technology systems for 
Telekom and Deutsche Bahn AG in the network systems 
business area: 


“The information highway concept describes the aim of 
Germany's Federal Postal and Telecommunications 
Office and other network operators to provide an infra- 
structure for high-speed data transmission. The current 
offering was essentially oriented, domestically and inter- 
nationally, toward fixed analog and digital links having 
data rates up to a maximum of two megabits [Mbit}/ 
second [s], 1.5 Mbit/s and packet-switching systems 
having 64 kilobits [kbit}/s and 56 kbit/s. 


“Increasing demand for higher speed local area network- 
LAN linkage among corporate sites, engendered by the 
intensive spread of personal computers and local area 
networks as well as future broadband-intensive applica- 
tions like multimedia, image processing, database 
polling, video conferencing, video on demand, etc., 
made it necessary to expand the existing spectrum of 
systems and services. 


“With the establishment of Metropolitan Area Networks 
(MAN) based on SMDS (Switched Multimegabit Data 
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Service) high-speed service, system operators, Telekom 
above all with its Datex-M service, took the first important 
step in the direction of the information highway. SMDS 
and Datex-M are specifically customized for high-speed 
LAN-LAN linkage while also offering the additional pos- 
sibility of concurrently using unused circuit capacities for 
voice transmission. The simultaneous use of transmission 
pathways by multiple participants also makes the offer 
economically attractive. The Datex-M service is available 
in 14 German cities. Virtually all European countries plus 
the U.S. have likewise introduced SMDS services so that 
there is no longer any obstacle to international broadband 
communication. 


“Broadband SMDS is independent of any technology. It is 
currently provided via the DQDB-technology (Distributed 
Queue Dual Bus), but will also be available on future ATM 
(Asynchronous Transfer Mode) systems. Siemens is progres- 
sively expanding its EWSM switching system that is success- 
fully used on Germany’s Datex-M system and on other 
SMDS systems around the world, for the ATM arena. 


“Three new components have already been introduced at 
this year’s Interop: an Internetworking Unit (IWU), the 
ATM-linked EWSM systems, the Connectionless Server 
(CLS) that assumes the switching function when jointly 
working with the ATM-Crossconnect and an ATM terminal 
adapter for connecting LANs to an ATM-Crossconnect 
network. The upshot is the introduction of the second 
broadband phase that will entail the gradual introduction of 
ATM—initially as ATM-Crossconnect—in a second step as 
an ATM automatic dialing network. 


“At present the demand for information highways is 
primarily stemming from firms. They are eager either to 
make more effective use of their existing communication 
and DV [data-processing] resources and thereby save on 
costs or they also are eager to streamline their business 
operations and make them more customer-friendly. Typ- 
ical applications, for instance, include the transmission 
of medical images among clinics, the remote printing of 
magazines, the polling of real-estate offerings in banks, 
the performance of simulations and computations on 
supercomputers or the joint use of a central computer 
site for data security by a firm’s branch offices. 


“In future, the offer will extend to private households 
too. Home shopping on the monitor, polling any infor- 
mation or compiling a private TV program will soon be 
part of the daily routine for most of us. This is where the 
greatest potential for innovation and the greatest chal- 
lenges for the upcoming years are, the ones that have to 
be tackled by all sectors of society.” 


Between Euphoria and Panic 


Wilhelm Huebner of the Association of C 
Users cautions against ill-advised ive. 
network infrastructure: 


ostal 
in the 


“From captains of industry via politicians a!’ the way up 
to EU [European Union] Commissioner Martin Bange- 
mann—they are all publicly expressing themselves on 
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the subject of information highways, but no one is saying 
exactly what he understands by them. The statements 
oscillate between panic—Germany is hopelessly lagging 
behind—and the utmost euphoria, culminating in the 
assertion that information highways, in the short term, 
will create as many as five million new jobs. 


“Actually, the Federal Republic is by no means lagging 
behind technologically. What is missing are economi- 
cally meaningful possibilities for the use of information 
highways having high transmission rates. Telekom must 
have also experienced this: a shortage of customers must 
have made it shut down the switched broadband system. 
Still, at a time when penny-pinching is called for, triple 
digit amounts in the millions are allegedly being 
expended on acceptance tests—100 million German 
marks [DM] alone by the land of Baden-Wuerttemberg 
and DM300 million by Telekom—without being able to 
point to any meaningful useful possibilities in exchange 
for that. 


“The narrowband Integrated Services Digital Network 
[ISDN] also has to be included on the information 
highways. But that ISDN has not once been used yet to 
any feasible—that is economically meaningful—degree. 
The principal reason for that is that potential customers 
still do not realize that ISDN connections can be used, 
technologically and economically, by multiple partici- 
pants. Still, even existing ISDN hookups are hardly used 
as an information highway. Instead, at least 95 percent 
are used for telephoning, as a substitute for analog 
telephone connections. 


“Currently, information highways can be used econom- 
ically virtually only for the transmission of telephone 
conversations in the supraregional sector, both domesti- 
cally and internationally. By comparison, the use of glass 
fiber in the local system to effect telephone hookups is 
irresponsible. Glass fiber telephone connections are not 
economically realizable; besides, they entail considerable 
security risks, since, unlike copper, the operating current 
cannot be transmitted via glass fiber. In the event of a 
disaster they can be catastrophic. 


“But from Telekom's vantage point it makes sense for 
Telekom to use glass fiber to realize telephone connec- 
tions—next year, in just the new laender, 500,000 glass 
fiber hookups are supposed to be installed: Telekom 
wants to survive as a multimedia outfit. 


“In conclusion, it can be asserted: all the prerequire- 
ments are in place so that once any worthwhile demand 
for additional information highways surfaces, it can be 
promptly covered. To invest vast amounts now is 
irresponsible.” 


Transportation Routes for Future Multimedia Services 


Assistant government department head, academically 
trained engineer Peter Kahl is chief of department three 
in the Federal Post and Telecommunications Ministry: 
“Commercial firms and public administrations, as well 
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as private households, are increasingly using modern 
electronic means of communication for their informa- 
tion exchanges. The data are needed ever more compre- 
hensively, hence targeted and as free of redundancy as 
possible, in shorter and shorter intervals of time and 
under the most favorable conditions. To be able to stay 
on top of the increasing spate of data associated with 
this, correspondingly faster and more flexible network 
infrastructures are required: the so-called ‘information 
highways,” derived from the U.S. concept of the ‘Infor- 
mation Highway.” 


“Information highways represent transmission pathways 
extended via cable, radio or satellite for the high speed 
transmission of electronic data of different types and 
derivations, for example [e.g.], telephone conversations, 
computer and television programs. Like automobile 
traffic, the information highways too have to be ‘built’ to 
accommodate the volume of traffic and the type of 
traffic. 


“The ‘first generation’ of information highways in Ger- 
many already exists on systems such as the ISDN, 
Datex-P, Global System for Mobile Telecommunication 
[GSM]. Still, it can be foreseen that as the market 
segments for telecommunications, computer industry 
and entertainment electronics keep merging with one 
another into future multimedia landscapes, demands on 
the performance of information highways will soar dra- 
matically. New systems are presently being concocted in 
anticipation of that, first to expand capacities, e.g., 
through digital TV, broadband ISDN, Datex-M, and 
second, to enhance their performance, e.g., via ATM. 


“TV digitalization is particularly crucial in this connec- 
tion since it is the prerequirement for the integration of 
this medium in the other communications structures 
that are already digital for the most part. 


“On the initiative of the Federal Post and Telecommu- 
nications Ministry, the European Digital Video Broad- 
casting [DVB] project was and created furnished the 
necessary standards and strategies for implementation. 
This laid the groundwork for a plethora of new market- 
friendly audiovisual services such as audio- 
/video-on-demand, teleshopping, electronic access to 
libraries, electronic newspapers, tele-courses, tele-games, 
tele-work, tele-medicine, electronic remote control and 
monitoring functions. 


“The expansion of the information highways, however, 
only makes sense if they will carry appropnate traffic. 
This means that industrial firms and service suppliers 
are required to develop innovative applications and to 
rapidly put them on the market at attractive prices, 
coupled with intensive and targeted public information. 


“In this connection, the Federal Research and Tech- 
nology Ministry has initiated five pilot projects for 
improving the flow of work in the public and private 
sectors through tele-cooperation. Moreover, the German 
Federal Post and Telekom office is planning, in the TV 
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sector, pilot projects as of the close of this year for future 
interactive TV services in the highly populated areas of 
Berlin, Stuttgart, Cologne/Bonn, Hamburg, Nuremberg 
and Leipzig. 


“To test the new technologies and arouse the interest of 
a broad public, it is to be desired that further such 
initiatives would be taken and many service suppliers 
would introduce innovative services in such projects. 


The Federal Post and Telecommunications Ministry, in 
accord with the other partners of the EU, will champion 
European-wide liberalization of telecommunications to 
help thereby enable the realization of market-friendly 
prices for future multimedia services through greater 
competition in the networks sector.“ 


Demand Is for High Bandwidths and Short Access 
Times 


Joseph Eisenned, managing director for technology and 
personnel, is spokesman for DeTeSystem, a Telekom 
subsidiary: 


“The concept of information highway is taken to signify 
the transmission of high-speed data. Former data- 
communications media are no longer up to the changed 
demands of the present time. An efficient computer 
network requires a high band width to guarantee short 
access and response times. In this way large amounts of 
data can be transmitted on the WAN [Wide-Area Net- 
work] level at a speed reckoned in seconds, just as the 
user is accustomed to from his LAN. Such demands at 
present are being met with the Datex-M information 


highway. 


“At the moment, Datex-M can be directly accessed in 12 
major cities. Out-of-the-way localities, too, can be con- 
nected via ‘feeder links’ to the high-speed backbone. 
Access speeds of 64 kbit/s, n x 64 kbit/s, 2 Mbit/s, n x 2 
Mbit/s and 34 Mbit/s are available. With Datex-M ICAN 
(Individual Customer Network), local, in-house corpo- 
rate networks can be realized that are able to communi- 
cate internally at 140 Mbit/s and externally occupy only 
the required band width. 


“Datex-M matches the SMDS-standard-based high- 
speed services emerging around the world. SMDS stands 
for Switched Multimegabit Data Service and is the first 
publicly available broad-band service. Datex-M is based 
on DQDB, IEEE [Institute of Electrical and Electronics 
Engineers, Inc.] 802.6’s internationally standardized 
cell-onented technology. 


“New developments in the aviation, automobile and 
machine-building industries often entail computer- 
intensive processes that call for large computer capacity. 
In the case of a powerful computer network it is possible 
for multiple development departments in different loca- 
tions to utilize a single supercomputer. 


“If a publishing firm is linked via Datex-M to its 
regionally distributed printshops it 1s able to be quite up 
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to date. It is possible up until shortly before starting the 
print run for changes to be incorporated, since the 
transmission to the printshops is feasible at very high 
speed. In the printing industry ‘computer-to-plate’ pro- 
cesses continue to undergo development. 


“With its 53 bytes, the DQDB cell is compatible with the 
ATM cell. Hence the migration route from DQDB via 
ATM to broadband [B] ISDN is mapped out. In future, 
ATM will be the teci:nological platform for Datex-M. 


“In the ATM sector, transmission speeds of 155 Mbit/s 
have become feasible and they can be expanded up to 
622 Mbit/s or 2.48 gigabits [Gbit}/s. ATM cells are to be 
transmitted on the basis of the Synchronous Digital 
Hierarchy (SDH). 


“The useful possibilities and the behavior of high-speed 
transmission systems are being studied in pilot projects. 
An ATM pilot network having three nodes is under 
development that is to enable ATM connections as of 
October this year. Additionally, the implementation of 
Datex-M connections via the ATM network is under 
study, including testing of the transition from LANs on 
Datex-M to LANs on the B-ISDN. 


“In late 1995, an additional pilot project will deal with 
dialing connections in the ATM. The aim of that study 
will be the operation not only of permanent connections 
(PVC) but also dialed connections (SVC) in the ATM. 


“Beginning in 1997 it will be feasible using VISYON 
(Variable Intelligent Synchronous Optical Networks) to 
make available bandwidths that are as extensive as 
possible, that are permanent, cyclical, random or one- 
time, e.g., for video conferencing or data transmissions. 
Bandwidths from 64 kbit/s up to 155 Mbit/s will be 
made available based on SDH using beam waveguides 
and distributed via Add Drop multiplexers.” 


Maulti-Dimensional Theme 


Academically trained engineer Heinz Thielmann is in 
charge of the GMD [Society for Mathematics and Data 
Processing] Institute for tele-cooperative technology in 
Darmstadt: 


“This theme has multiple dimensions that are correla- 
tive to a single theme: a general policy, regulatory and 
rate-related, application-oriented, industrial policy, 
technology and research policy dimension. 


“General policy dimension: information and communi- 
cations technology and their applications constitute the 
backbone of the entire economy. Because economic 
structures are internationally cross-linked, the informa- 
tion highways theme cannot be treated as a domestic but 
rather as an international multimedia highway theme. It 
is also called ‘information highway,’ not ‘data highway. 
Coming from the U.S., the vision is already a reality in 
Germany in specific instances, e.g., broad-coverage 
ISDN, far-flung 2.4 Gbit/s SDH technology communircs- 
tion links, glass fiber all the way to the subscriber (OF'AL 
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[optical exchange line]), flexible system control 
(VISYON, network nodes 2000) and the largest contin- 
uous cable TV distribution network in the world. 


‘Regulatory and rate-related dimension: Germany’s 
postal reform II plus the rapid dismantlement of the 
network and services monopoly in Europe are absolute 
prerequirements for a demand-based, innovative and 
unrestricted utilization of all communication possibili- 
ties (‘multimedia highways’). In the process, demand- 
oriented rates will emerge through competition. 


‘*Application-oriented dimension: multimedia highways 
are already in existence as high performance and high 
quality carrier routes. Application-based services and 
network on-ramps have to be urgently created by pro- 
ducers, system operators, service suppliers and con- 
sumers jointly. Concrete applications require precise 
awareness of the specific operations (e.g., in the case of 
tele-cooperation) by type of user and a matching design 
for ‘user interfaces.” Among user categories, distinctions 
need to be drawn among: personal communication, 
business communication (by branches), entertainment 
and home communication, each of which has its own 
differentiated expression on the ‘multimedia highway.’ 


**Industrial-policy dimension: internationally, the infor- 
mation and communications technology industry is in 
an extremely critical situation. Hardware prices are 
dropping dramatically, software is growing more sophis- 
ticated and more expensive, innovation costs are soaring 
out of all proportion and growth potential is most often 
emerging from small organizations and from start-up 
companies. With the field wide open for new applica- 
tions with appropriate rate structures, ‘multimedia high- 
ways’ in this case are affording sizable leeway for new 
industrial and service structures having matching growth 
potential. 


“Technological dimension: as already mentioned, the 
basic prerequirements have already been created for the 
far-flung communications technology sector. In the on- 
ramp sector for ‘multimedia highways,’ the ISDN and 
SDH technologies are widely available. At present, new 
technologies are undergoing testing concurrently with 
other countries, e.g., ATM, ADSL [Asymmetric Bit Rate 
Digital Subscriber Line] for video transmission over 
telephone lines, multimedia transmission via cable TV 
[CATV] connections, flexible, software controlled avail- 
ability of capabilities (‘bandwidth on demand’). Appli- 
cation technology (end-user equipment, software, data- 
bases, network management, services management) 
constitutes the largest common challenge. Consumers 
are increasingly assuming the role of demand definition, 
even for technological specification. The only payoff will 
be in what is used, not what is feasible. 


“*Research-policy dimension: research will have to con- 
centrate along with the consumers on the applied tech- 
nology focus. This will be the key to the success of the 
‘multimedia highways.’ In the Fourth Framework Pro- 
gram, the EU as well as the federal government, Telekom 
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and the producers have established their foci. There will 
be sufficient research, development and support 
funding, provided the consumer is uppermost, since 
corporate objectives will finance innovations for 
demand-oriented market development. Pilot projects 
will also have to be assessed on the basis of such criteria. 
In terms of a timeline, the previously mentioned market 
growth mechanism will set the pace. There is no demand 
for euphoria here. So far, most prognoses have been 
wrong.” 


Germany: Polikom Project to Link Berlin, Bonn 
Electronically 


95WS0024A Frankfurt/Main FRANKFURTER 
RUNDSCHAU in German 15 Oct 94 p 6 


[Article by Michael Charlier: ““Germany Is Getting a 
Virtual Government”; subheads: “The Polikom Project 
to Connect Bonn and Berlin Electronically’’; “‘A Prelim- 
inary Step to Communication With All Cities”’] 


[FBIS Translated Text] 


The word “polikom” comes from “polis” (Greek for 
city) and “communication.” The project—recently 
arranged between Bonn’s Ministry for Research and the 
computer giant IBM—1is supposed to create the technical 
basis for a powerful “‘[inter-]city communications” 
[system], first between the two seats of government in 
Bonn and Berlin, and later among as many European 
metropolises as possible. It will thus have far-reaching 
effects on the future shape of commercial telecommuni- 
cations in Germany. 


Within the next three years, Polikom researchers are to 
have worked out ideas and equipment which will enable 
government agencies located in Bonn and Berlin to work 
closely together even at a distance of 600 kilometers. 
IBM’s European Center for Network Research in Heidel- 
berg, a research institute of computer makers, has overall 
charge of this project, but the Institute for Computing 
Management at the University of Koblenz and the 
Business Administration Institute for Organization and 
Automation (BIFOA) at the University of Cologne are 
also participating. 


However much the statements made by the Polikom 
participants are intended to make the endeavor seem 
completely new, it is, however, not “telecooperation”’— 
the term for the creation of close working connections 
among co-workers at a company or an institution who 
work at considerable [physical] distance from one 
another—{which] has long been [the subject of] research 
and has already to some extent been successfully put into 
practice. Even Polikom already looks back over a two- 
year histoiy which, while not very glorious, was highly 
instructive. 


At first, responsibility for the project lay with the Society 
for Mathematics and Data Processing [GMD] in St. 
Augustine near Bonn, where the job was approached 
with an attitude apparently similar to that of the Federal 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 











52 TELECOMMUNICATIONS 


Ministry for Regional Planning, Housing and City Plan- 
ning in preparation for moving the [seat of] government: 
only the newest and most expensive was good enough. So 
workers at the GMD sat at expensive work stations at 
every [office] work place which, in addition to having 
comfortable videophone transmission, were also sup- 
posed to be outfitted with acoustic voice recognition and 
automatic document management. Moreover, they 
wanted to develop a completely new kind of user inter- 
face which would not only be foolproof but aiso bureau- 
crat-proof. Connections between locations are to be 
made over broad-band ISDN [Integrated Services Dig- 
ital Network] or ATM [Asynchronous Transfer Mode] 
networks with a high level of transmission efficiency. 


These are all wonderful, desirable items which have only 
the one disadvantage: they are still unavailable anywhere 
for sale as actual, finished products, and some of them 
have scarcely outgrown the laboratory stage [of develop- 
ment]. Even if the Bonn lobby were able to delay the 
move for another ten years—ever: then, the projected 
deluxe Polikom in St. Augustine would still not be 
finished. 


The “new” Polikom now agreed upon exerts for at least 
the first stage of construction considerably more modest 
demands. Focal points are the electronic exchange of 
documents and archiving in the manner of conventional 
electronic mail systems: in addition, there is software for 
structured task development and for making work place 
conferences for smaller groups possible. Video commu- 
nication can also be included here, but the equipment 
necessary for this does not have to be present and 
available at every [individual office] work place. For 
connections over a greater distances, Polikom is at first 
contenting itself with the DATEX-P and ISDN services, 
which have long been available, without ruling out the 
possible future use of systems with greater transmission 
efficiency. 


Polikom is thereby essentially oriented toward the kind 
of equipment which is already available to private users 
today. That makes it seem to some extent probable that 
the project can become a reality as planned by 1998, and 
it is just as probable that this project—up to half paid for 
out of federal funds—will function as a model in areas 
far beyond government services for the way in which 
telecommunication is structured. 


Even if the Polikom agreement at first accords a modest 
roll to video communication, it can already be foreseen 
that it will play a decisive roll in future telecooperation. 
This incidentally concerns something totally different 
from the well-known “videotelephony,” which as a video 
conference counts as an expensive prestige item for 
company heads, but which in the miniature version 
makes at best a “granny phone” for the household 
permitting Grandma to gaze with delight at her grand- 
children appearing on the postage-stamp size display 
screen. 


For video communication to go from being a toy for 
managers to a part of everyday technology, a great many 
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prerequisites must be fulfilled. Image transmission 
places high demands on the bandwidth of transmission 
equipment: with the 576 scanning lines of 720 pixels per 
line -ommon to television and 15 to 20 images per 
secoi  —which is only moderately comfortable for the 
eyes— ve are already dealing with transmission rates of 
more than one megabit per second just for black and 
white: color requires substantially more. The regular 
telephone, however, carries barely more than 19.2 kilo- 
bit/second, and the limit in standard ISDN is 128 
kilobit/s. So even in spite of data compression proce- 
dures, the granny phone displays only shaky freeze 
frames; and even in ISDN, annoying flickering effects 
sometimes cannot be ignored. Until a few years ago, 
good image transmission was therefore possible only via 
optical-fiber broad-band networks, which, however, 
required studios for several hundred thousand German 
marks and—depending on distance—generated trans- 
mission line costs of between 600 and 3,000 marks per 
hour. This equipment was thus used by only a few large 
companies: the number of hookups in Germany never 
exceeded 500, and the rental studios offered by the Post 
Office for good sums of money remained essentially 
unused. 


In the preceding years, however, the methods for data 
compression have been greatly developed; and with the 
development of a mass market for video on the PC, the 
components for video telephones are also beginning to 
become more economical. With these, images can now 
be transmitted even over standard ISDN with a quality 
which is perfectly adequate for many purposes. Actually, 
the ISDN video telephone acquires a completely new 
quality in combination with the personal computer. A 
small video camera, an additional plug-in card and the 
port for the ISDN network (total price currently from 
3,000 German marks, with a tendency to drop sharply) 
turn the PC into a multimedia communications system 
which can transmit not only speech but also documents, 
photos or plan drawings with a meaningful degree of 
resolution. The moving image of the person on the other 
end of the line also appears on the ISDN video telephone 
with a quality which does not strain [the viewer’s] eyes 
and which imparts additional information to the flow of 
communication. 


What is more important here than the mere transmission 
of a visual impression of the person on the other end of 
the phone line is that the participants can do three things 
at once: they look at a document or a photo on the 
screen, they discuss it, and an on-screen window still 
provides enough of a view of the other speaker that facial 
expressions, gestures and body language can also be 
brought into the communication. The participants can 
cooperate with each other almost as if they were sitting 
across from one another at [the same] desk, even when 
one of them is actually sitting in an office with a view of 
the Rhein and the other is in an office building on the 
banks of the Spree. 


In the first stages of development, telecooperation will 
lead to the establishment of “virtual work spaces” where 
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co-workers of a company or a governmental agency [who 
work at] different locations will spend hours at a time 
working on joint projects. Later, cooperative work will 
also extend to colleagues from other companies and 
institutes. Over the long term, this can lead to disman- 
tling hierarchies in institutions and the lines which 
divide them and to creating totally new organizational 
forms. In the U.S., where telecooperation got off the 
ground without federally funded Polikom, the first “‘vir- 
tual companies” are already in sight: company head- 
quarters reside in a computer. Germany, however, is 
getting the first “virtual government’”—but perhaps 
we’ve had that for a long time already. 


France: Third Private Telecom Operator Selected 


BR1811144594 Paris AFP SCIENCES in French 
6 Oct 94 pp 13-14 


{[Unattributed report: “Mobile Telephones: Bouygues 
Designated as Third French Operator’’] 


{[FBIS Translated Text] The consortium led by the 
Bouygues group was designated as operator of the third 
mobile telephone network using the DCS- 1,800 standard 
in France, the Ministry for Industry, Telecommunica- 
tions and Foreign Trade announced on October 4. 


The group has teamed up with Jean-Claude Decaux 
(urban equipment), Cable and Wireless (Great Britain), 
Veba (Germany), U.S. West, Paribas, and the BNP 
(Banque National de Paris) for this project. Other than 
Bouygues, two other groups were among those hoping to 
obtain this network, notably Alcatel and Lyonnaise des 
Eaux. 


According to the press release by the Industry Ministry, the 
operator’s specifications “will stipulate that any substan- 
tial change in the capital of the consortium will result in a 
withdrawal of the license failing prior agreement with the 
minister in charge of telecommunications.” 


Concurrently, Industry Minister Gerard Longuet 
decided to authorize the operators of the two existing 
mobile telephone networks, France Telecom and SFR 
(Generale des Eaux), to operate, on an experimental 
basis, a DCS-1,800 network in a regional city: Toulouse 
for France Telecom and Strasbourg for the SFR. The 
construction of a third French DCS-1,800 mobile tele- 
phone network should take about one year, with com- 
mercial operation starting on | January 1996 at the latest 
in Paris and subsequently in Lyon, Marseilles, Lille, and 
Nice. 


The consortium headed by Bouygues has a 15-year 
concession to operate the network with a 4-year exclu- 
siveness in the five above-mentioned cities. This should 
cover 15 percent of the French population within 18 
months of granting the authorization, in other words at 
the beginning of 1996, and 25 percent of the population 
two-and-a-half years later. 
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According to specialists, the cost of extending the net- 
work is estimated at between 10 and 15 billion [French] 
francs [Fr] over a period of six to seven years. However, 
it should be highly profitable, given the development 
prospects for mobile telephones. The market is currently 
growing by about 50 percent a year in Europe. 


The new network should make the use of portable 
telephones much more “‘democratic”’ in cities because it 
is technically better adapted to built-up urban areas. It 
operates on higher frequency levels (1,800 MHz) than 
the two other existing digital networks, the analogue and 
the GSM [Global System for Mobile Communications] 
network, which are already being operated by France 
Telecom and its first private competitor, SFR. 


The use of high frequencies means improved sound 
transmission and reception, notably inside buildings. 
Another advantage is that the terminal will be smaller 
and lighter than the GSM. They will be more like the 
current Bi-Bop with better levels of technical perfor- 
mance. Bouygues will now have to get down to the work 
of building up a closely knit network of cells made up of 
base stations and transmission antennae as well as a 
detailed study of ideal sites (attics of buildings, etc.) 


Up until now, mobile telephones have been reserved 
largely for professional use. They should become a mass 
phenomenon in France in the near future with the arrival 
of the third operator, Bouygues, in competition with 
France Telecom and SFR, telecommunications specialists 
say. 


France, with just over 760,000 subscribers, has fallen 
way behind its European neighbors. There are 2.8 mil- 
lion subscribers in Great Britain, two million in Ger- 
many, 1.5 million in Italy. In Scandinavian countries, 
some 10 percent of the population owns a portable 
telephone. 


Bouygues is making its aspiration to create a network for 
the general public a priority, which should mean pur- 
suing an aggressive price policy. Current tariffs are 
higher than in Great Britain and Scandinavian countries. 
The mobile telephone market is expected to expand very 
rapidly. According to one telecommunications specialist, 
the number of subscribers in France should rise to six 
million between now and the year 2000. 


France Telecom Improves Speed of Data 
Transmission Service 


95WS0015D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 13 Oct 94 p 8 


[Article by re: ‘“France’s Minitel Service Becoming 
Faster; Multimedia Applications Become Possible; 
Seven Million Connections”} 


[FBIS Translated Text} The Minitel service Teletel has 
been established in France for a long time. In the future, 
it will offer an increased transmission speed. Instead of 
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the previous 1200 bits per second, Teletel Vitesse Rapide 
(TVR) [High-Speed Teletel] will operate at 9600 bits per 
second by the end of the year throughout France. Then, 
graphics aud photographs could be transmitted within 
seconds, reports France Telecom in Bonn (Fax: 0228-95 
99 240). 


The French telecommunications company wants to pro- 
vide more potential for expansion of their, information 
services, primarily to commercial users such as travel 
agencies, real-estate offices, and the banking industry. 
For the TVR service, France Telecom is bringing a new 
Minitel device to market. This device can be rented for 
80 [French] francs [Fr] per month. 


France Telecom, however, also wants to make multi- 
media applications possible. In this way, access to com- 
puter-aided services has been made possible with the 
Teletel Acces Numeris service with a transmission rate 
of 14.4 kilobits per second, and to photo videotext 
running at 64 kilobits per second. The use fees for the 
videotext service are classified into five groups and run 
from Fr0.59 to Fr9.29 per minute. In addition, the Djinn 
Flash Adapter has been announced. Using this adapter, 
the TVR service could be used on personal computers. 


The French videotext service now has seven million 
connections. Of these, 6.5 million are Minitel units and 
one half million are personal computers, totalling about 
14 million users. In 1993, Teletel achieved revenues of 
Fr6.7 billion (about 2 billion German marks), as much as 
all French daily newspapers combined, it was claimed. 


Italian Telecom Expansion Plans Described 


MI2211130794 Milan IL SOLE-24 ORE, Special Insert, 
in Italian 11 Nov 94 p 5 


[Article by Elena Vaciago: “Telecom Italia Changes Its 
In-House Technologies’’] 


[FBIS Translated Text] Telecom Italia, the national 
telephone administration, formed by the recent merger 
of five IRI [Institute for the Reconstruction of Industry] 
companies, is the sixth largest telecommunications 
administration in the world, and has a network at its 
disposal that connects 24 million end users. 


At the end of last year, with a daily traffic of 57 million 
local telephone calls, 32 million long distance calls, and 
1.2 million mobile telephone subscribers, the national 
administration had a turnover of about 27 trillion lire. 


Umberto De Julio, who is responsible for the network 
division of Telecom Italia, described the plans for the 
evolution of the telephone network and related services 
at the Amdal Telco conference. The conference, that was 
attended by many representatives from both European 
and United States telephone companies, was an impor- 
tant occasion for the comparison of the various organi- 
zations and their respective policies regarding invest- 
ment in innovative technologies and services. 
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During the last five years, that is the period 1988-1993, 
vast investments have been made to make the modern- 
ization of the basic platform of the Italian network 
possible. In particular, the greatest efforts have gone into 
the digitalization of the network, the improvement of the 
quality of the services, and the implementation of a 
mobile telephone network. 


About 60 percent of subscribers are now connected to 
digital exchanges, and optical fibers are becoming more 
widespread, over a million kilometers of cable being 
installed last year. The number of subscribers is near to 
saturation level, but the network traffic is constantly 
growing at 10 percent a year. 


Mobile telephones have gone through a period of explo- 
sion, with an exponential growth of the number of users, 
that is still continuing. These have increased from the 
500,000 users of 1991 to 1.2 million at the beginning of 
this year, with more than 500,000 new subscribers in the 
following seven months. 


“The strategy that is being proposed by the company for 
the next five years is different from that of the past,” 
commented Umberto De Julio. “Before, investments 
were concentrated onto the development of the network. 
Instead, in the future, we shall be guided by the need to 
offer more modern services, such as ISDN [Integrated 
Services Digital Network], high speed transmission, and 
multimedia applications.” 


“The investments that we are proposing follow three 
basic lines,” added De Julio. “Their goals being the 
enrichment of the range of services provided, remaining 
competitive in the market, and the introduction of more 
modern technologies into the network, both as far as its 
management is concerned and as regards transport, in 
order to reduce overall running costs.” 


The digitalization of the network will therefore be com- 
pleted selectively, where this will bring about a reduction 
in running costs and in the cost of maintenance. It is 
planned that by the end of the year digitalization will be 
complete in three large metropolitan areas: Rome, 
Milan, and Naples. 


The SDH [Synchronous Digital Hierarchy] technology 
will be introduced firstly for long distance communica- 
tions, and then at all levels, and it will provide greater 
quality and flexibility of transmission, as well as a saving 
in maintenance costs. 


Then, to have better control over the running, and to 
reduce the associated costs, it is essential to use opera- 
tional support systems for the management of the var- 
ious elements of the network, and the network as a 
whole, and to implement automatic procedures for the 
construction and maintenance of the network. 


The innovative services include ISDN connections, that 
are already functioning in 60 cities and that will be 
available throughout the country in the future (100 
provinces by the end of the year), and high speed 
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transmission on the ATM [Asynchronous Transfer 
Mode] platform. The latter is at the experimental stage 
now with connections at a European level for the supply 
of services to banks and business. In collaboration with 
the CNR [National Research Council], a node in Naples 
is experimenting with some medical applications (using 
the transmission of high definition images, such as X-ray 
photographs, or teleconsultation). 


Finally, Telecom Italia plans to insert its own offer into 
the world of multimedia services (such as video- 
on-demand and teleshopping). De Julio adds that: “At 
present we are trying, above all, to understand what the 
market response is. In April we will be testing video- 
on-demand in Rome and Milan, with about 1,000 
subscribers.” 


It will also be necessary to take into account the partic- 
ular situation in our country, where there is no cable 
television network, and there is not much familiarity 
with television shopping. These have both been available 
for some time abroad. 


Telecom's Network Strategies 


Reduction of operating costs: 

PSTN [Public Switched Telephone Network] digitalization 
SDH transmission 

OSS [Open Systems and Software Business] 


Development of new digital services: 

Intelligent networks 

ISDN 

GSM [Global System for Mobile Communications] 
Frame relay 


Innovative services and new network platforms: 
Multimedia 

PC’s [personal computers] 

High speed data transmission using ATM 


Hungary: MATAV’s Role in Telecommunications 
Modernization 


95WS0022A Budapest FIGYELO in Hungarian 
22 Sep 94 p Ill 


[Article by Judit B. Varga: ““MATAV Versus the 
Regional Companies. Is Agreement Still Far Off?’’] 


[FBIS Translated Text] Already in August of this year, 
MATAV [Hungarian Telecommunications Company] 
sent the companies that have been granted licenses draft 
contracts comprising six parts and covering every pos- 
sible subject area. In them the company outlined its 
ideas, to which it expected feedback from its negotiating 
partners. Since then, meaningful talks have started— 
with the exception of UTS, or so the firm claims. The 
differences between negotiating positions have narrowed 
in a few subject areas; in some, even the outlines of 
concrete agreement are taking shape, but in others the 
two sides are still far apart. We will now give our readers 
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a sampling of what stage MATAV’s negotiations with its 
various partners have reached. 


The telecommunications company, which up to now 
enjoyed a monopoly, was not obliged to prepare draft 
contracts. But it felt that the elaboration of such an offer 
would accelerate the negotiating process. Therefore, it 
sent a basic contract for the network, and another one for 
supplying services, to each company or group that was 
granted a license. The contract for supplying service even 
had four supplements. They outline the company’s ideas 
regarding the retention of personnel, the assets to be 
transferred and their valuation, and the assignment and 
acceptance of the rights and obligations in conjunction 
with supplying service. 


So far it appears that MATAV will be able to reach 
agreement with the suppliers the most readily on the 
retention of employees. For instance, with the successor 
firms of Digitel 2001—which now are French-owned 
rather than Israeli-owned—entirely concrete agreement 
has been reached, including even lists of the names of the 
employees to be retained. In addition, agreement has 
been reached on several other points as well. Thus Esztav 
and Deltav [the northern and southern regional telecom- 
munications companies, respectively] could start sup- 
plying service in their areas as early as | October, for that 
matter. However, a by no means insignificant difference 
still remains. Namely, CGE [Compagnie Generale de 
Electricite], the future supplier of four primary center 
areas (including also the aforementioned areas), disputes 
with MATAV what assets are to be transferred, the form 
of their transfer and also their value. And the gap 
between the positions of the two sides is quite wide. 
MATAV is asking 9.6 billion forints for the entire area’s 
assets, while CGE is offering merely 5.3 billion forints. 


On the other hand, an agreement in principle has already 
been reached with the Monor Telephone Company 
(MTT)—it is owned by a group of American private 
investors—that the new supplier would take over all the 
assets in the area, for $10.5 million. The Coopers firm 
was commissioned to value the assets and came up with 
a figure of 1.170 billion forints. Thus the offer (when 
converted, it amounts to about 1.1 billion forints) actu- 
ally meets the estimated net value of the assets. But MTT 
stipulated that it would maintain its offer only if none of 
the licensed companies is able to agree with MATAV on 
a lower figure than the net value of the assets. 


So far, MATAV claims, UTS has not responded to the 
substance of the draft contract delivered to it. However, 
talks on the retention of employees have started also 
with UTS, but we are unable to report any result even on 
this issue. On that basis, MATAV has concluded that 
UTS is not very anxious to begin supplying service 
before | December or | January. Detailed negotiations 
with the HTCC [Hungarian Telephone and Cable Cor- 
poration] consortium began in mid-September. Even 
assuming the smoothest possible agreement, therefore, 
only in November at best could the consortium take over 
supply in the area it won. 
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Incidentally, also the fate of other services and intellec- 
tual products that can be connected to the subscriber's 
line or network is rather uncertain at present. Most of the 
companies fail to understand why the firm refuses to 
hand over the programs (such as the software for cus- 
tomer billing, for instance) that are essential to the 
network’s operation. But MATAV’s view is that it had 
developed the programs in-house, and they are not a part 
of providing local service. MATAV is willing to consider 
talks on licensing the programs, but not on handing them 
over. 


For directory assistance, MATAV regards as desirable a 
unified service for the entire country; such a service does 
not exist as yet. MATAV’s standpoint is similar on the 
publishing of telephone directories. It feels that a sepa- 
rate directory for each primary center’s area would 
simply not make sense, although all the parties con- 
cerned would have to negotiate separately with the firm 
publishing the directory. Anyway, talks are in progress 
also on these questions; and although complete agree- 
nent has not emerged so far, there do not seem to be any 
insurmountable difficulties. 


The same cannot be said of service supplied by subex- 
changes. A serious controversy is unfolding between 
MATAV and some of the [regional] companies. They are 
unwilling to accept MATAV’s argument that, according 
to the Telecommunications Law, the license does not 
cover such activity, and therefore the newly licensed 
suppliers are not entitled to the business with already 
existing customers, even if the subexchange in question 
happens to be in the suppliers’ area. MATAV claims that 
such service is open to free competition and market 
forces. MATAV readily admits that it is starting out with 
an advantage, but feels that the new suppliers will be able 
to catch up later on. 


MATAV 1s retaining also the national telex service. 
However, the new suppliers will be getting the telegram 
service, something they have not been particularly anx- 
ious to get. This activity tends to be unprofitable more 
often than not; it is clearly associated with local tele- 
phone service, according to the agreement concluded 
with the Hungarian Post Office. 


In several cases, as we have learned, MATAYV is claiming 
that it would be meaningless to even start negotiations 
on the sale of certain assets, because the investments in 
question were made with specifically targeted funds. For 
example, loans from the EBRD [European Bank for 
Reconstruction and Development] have been used, 
among other purposes, to modernize telephone booths. 
And the assets acquired through such investments, the 
company alleges, cannot be assigned to a third party. 
Thus it is conceivable that MATAV will simply dis- 
mantle some (or all) of these technically sophisticated 
telephone booths in those areas where another supplier 
will henceforth be operating. At the same time, MATAV 
thinks it would be inconceivable to use different systems 
of handset smart cards in the country. But the question is 
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whether MATAYV will succeed in getting the new sup- 
pliers to agree with all this. Particularly because, 
according to our knowledge, several of the new suppliers 
do not regard the French card system now in use as either 
particularly good or suitably priced. It is possible, of 
course, that the new suppliers might be willing to come 
to an agreemen! with MATAV because of the card- 
equipped telephones already in their area. But if 
MATAYV rejects even their approach, it would be far 
more difficult for them to understand why they should 
cling to this [the Irench system’s] design. 


Hungary: Company Executive on Launching 
Internet Odin NETwork 


95WS0022B Budapest FIGYELO in Hungarian 
22 Sep 94 p XXI 


[Interview with Imre Fitos, co-owner and technical 
director of the Odin NETwork, by Janos Kis; place and 
date not given: “The Information Superhighway”—first 
two paragraphs are FIGYELO introduction} 


[FBIS Translated Text] Internet, the world’s largest 
communications system, can now be accessed also from 
Hungary, and not just by research institutions. 


The Odin NETwork was launched in Budapest in August 
of this year, as an alternative Internet service provider 
for professionals and the private sector. We interviewed 
Imre Fitos, one of the owners of this startup firm and 
simultaneously also its technical director. 


[FIGYELO] How has Internet, originally an educational 
system, become a professional service? 


[Fitos] The American military network soon developed 
into something else. More and more people recognized 
that its services—electronic mail, the computer- 
to-computer version of the postal service—are very 
useful in everyday life. This started a process that opened 
up, and to a large extent commercialized, the network 
that formerly was financed through government grants. 
We acquired associated provider status from the Amer- 
ican Unipalm Group’s Internet Division, and they pro- 
vide access for us to the world network in England. We 
reach them over a highly reliable satellite channel, 
through the Banknet VSAT [very small aperture satellite 
terminals] system. 


[FIGYELO] Of what use is such a system? One would 
think that only scientists and computer companies 
access it. 


[Fitos] From Budapest, for example, it is possible to 
access CompuServe’s services over a phone line, or even 
a VSAT or leased line. Through the system it is possible 
to reach all the large electronic switching centers (Radio 
Austria, ECHO and MCI) that Hungarian businesses 
use. It is likewise possible to reach the large information 
systems such as Dialog or Medline, to mention only the 
best-known ones. At the same time, several economic 
databases and market-information systems offer here 
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their services for a fee. Our negotiations are in an 
advanced stage to make information about the Hun- 
garian Stock Exchange and Commodity Exchange acces- 
sible from any corner of the world. 


[FIGYELO] Are also businesses and state administra- 
tions members of this network? 


[Fitos] Borland, Novell, Microsoft and DEC are Internet 
members. We also find here all the large European and 
American government agencies, the institutions of the 
American and NATO armed forces, as well as over 
20,000 chemical companies, scores of pharmaceutical 
factories, very many economic information services, 
large industrial enterprises and trading houses. A new 
development is that also banks are beginning to filter 
into this network, not to mention the many well-known 
small businesses and information firms. A good example 
is HIX, the Hungarian newsgroup, where economic 
experts and researchers living in all parts of the world 
discuss issues and organize their business affairs, some- 
times even their private lives. We are able to set up open 
or closed teleconferences. And we may enjoy all this as 
the network’s basic services. 


[FIGYELO] Electronic mail is a well-known basic ser- 
vice that computer systems provide. Are they network- 
dependent or do they constitute an integrated system like 
the postal directorates? 


[Fitos] The post office analogy is very apt. Practically all 
the commercial and nonprofit networks in the world 
constitute an integrated system, usually called the 
MATRIX in our jargon. In the same way as in an 
arithmetic matrix, here every system is connected to all 
the others, and it is possible to move between them. For 
instance, it is possible to send and receive electronic mail 
to and from the entirely amateur AX 25 radio network, 
or the FIDO and Virnet BBS’s. There is complete mutual 
access for electronic mail also between MC [as pub- 
lished], CompuServe and the other electronic-mail net- 
works. 


Romania: Telecommunications Modernization 


Program Reviewed 
95WS0020B Paris LE MONDE in French 25 Oct 94 p V 


[Article by correspondent Christophe Chatelot: 
“‘Telecommunications: Romanian Showcase”—first 
paragraph is LE MONDE introduction] 


[FBIS Translated Text} Special attention is being paid to 
transformation of this underdeveloped country’s telecom- 
munications sector. 


Bucharest—Could Romania become a model for tele- 
communications reform? To date, at all events, it is a 
shining example of cooperation with global telecommu- 
nications groups (especially French concerns), financial 
support from international organizations, quality of 
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Romanian manpower and engineering in high- 
technology domains, and what the authorities can do 
internally by pursuing a development strategy. 


It must be noted that telecommunications was starting 
from far behind. “The communists devoted almost all the 
country’s resources to heavy industry. The result: "Our 
technology dated from the | 960s; in some cases it was even 
pre-war, explains Andrei Chirica, former communica- 
tions minister from 1990 to 1994 and father of the reform 
in this sector. "Moreover, the state had decided, for 
political reasons, to strangle communications both inter- 
nally and above all with the outside world,“ Mr. Chirica 
continues. 


But nowadays telecommunications is given high priority, 
and along with transport and energy it gets special atten- 
tion: international financial organizations have been 
mobilized. In the last 4 years, the BEI [European Invest- 
ment Bank], EBRD [European Bank for Reconstruction 
and Development], and World Bank have poured hun- 
dreds of millions of dollars into the renovation. 


Naturally, therefore, Romanian telecommunications has 
been able to attract the foreign expertise that has spurned 
the rest of the country (foreign investments are less than 
$1 billion). In 1990, French experts from SOFRECOM 
drew up an ambitious modernization program to install 
a telephone in every household by the year 2005. Roma- 
nians have fewer telephones per capita than most other 
European countries: less than 10 percent of Romanian 
households are equipped with a telephone. Major tele- 
communications groups from around the world—with 
Alcatel-Alsthom in the lead—have set their sights on 
Romania. The Romanian subsidiary of Alcatel-CIT 
today shares the country’s public communication market 
with its perennial German rival, Siemens. The French 
firm has invested more than 40 million [French] francs 
[Fr] in a telephone exchange production plant situated in 
Timisoara. Today, the company employs about 200 
people—-50 percent of them engineers—and furnishes 
digital exchanges, 40 percent of whose components are 
manufactured in Romania. 


French-Romanian cooperation in this sector 1s not likely 
to stop there. Alcatel has some ambitious plans up its 
sleeve. “It was via telephone switching that we broke 
into the telecommunications market. But those 
switching systems are going to condition the evolution of 
the system over the next 10 to 20 years,” says Pierre 
Guichet, president and general manager of Alcatel-CIT. 
As Guichet sees it, the real future of the Romanian 
market lies in development of data transmission net- 
works, a sector still in its infancy here. 


In addition Alcatel has begun, through its various sub- 
sidiaries, to offer turn-key systems that cover everything 
from building exchanges to digging trenches for burial of 
telephone line. Finally, the French group is pursuing 
contacts with the Romanian authorities to install, on the 
floor of the Black Sea, the future underwater cable 
linking Romania to the Near East via Turkey. 
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Competition 


Besides Siemens, the Romanian market has obviously 
attracted other would-be providers. Soon after being 
named new communications minister, Adnan Turicu 
expressed a desire to see “increased competition” in his 
sector. Thus Sweden's Ericsson, for the last several 
weeks, has been directing a pilot program for modern- 
ization of local telecommunications networks, South 
Korea's Goldstar is marketing private exchanges; and 
the Japanese (Tomen) and Italians (SIRTI [Italian Tele- 
phone Network Company]) are building fiber-optic net- 
works linking some of the country’s cities. Not to men- 
tion the Americans (SPRINT), the Spanish (Telefonica), 
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and the South Africans (Telkor), who are involved in 
everything from cellular telephony to installation of 
credit-card pay phones. Some of these firms are making 
spectacular inroads. ““Pagers” [as printed in English] and 
the portable, rentable phones at Bucharest airport have 
become, in just a few short months, indispensable 
accessories for Romania’s nouveaux riches. 


And the telecommunications boom is far from having 
peaked. According to official figures, continued modern- 
ization of this sector—now a showcase for Romania's 
reform efforts—will require $6 billion over the next 
10 years. 
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